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Tempo presents the SI SYNCOM 

***^ e world's first 

ijj t<§*| synthesized 8(H) 
ill L ^ j channel hand held 
isstK -as- transceiver 


S:Mfiwn wiTh p 


Top view, showing cormols 


This amazing pocket sized radio represents the 
year's biggest breakthrough in 2-meter com¬ 
munications. Other units that are larger, heavier 
and are similarly priced can offer only 6 channels. 
The SYNCOM’S price includes the battery pack, 
charger, and a telescoping antenna. But, far more 
important is the 800 channels offered by the SI. 

The optional touch tone pad shown in the 
illustration adds greatly to its convenience and 
we have available a 30 watt solid state power 
amplifier designed to give the SYNCOM S-f the 
flexibility of operating as a mobile and base 

station as well. 


SPECIFICATIONS 

Frequency Coverage 144 to 148 MHz 

Channel Spacing: Receive every 5 kHz transmit simplex or 

* 600 kHz 

Power Requirements 9 6 VDt 

Current Dram 17 ma* standby 400 ma transmit 

Batteries ty-tad battery pack included 

Antenna Impedance 50 ohms 

Dimensions 40 mm x 6 2 mm * 165 mm (1 6 u x 2 5' n fi 5 r ') 

Rf Output Better than 1 5 waits 

Sensitivity Belief than 5 microvolts 

SUPPLIED ACCESSORIES 

Telescoping whip antenna m ead battery pack charger 

OPTIONAL ACCESSORIES 

Touch tone pad tone burst generator CTCSS sub aud'blc tone chips 
Rubber ilex antenna 

Price 4349 00 (or wiih touch ton* pad *399 (X)} 

Tempo also otters a complete line of loud Hate power amplifier*, pocket 
receiver*, the FMH-2. & & 42 poftable*, the VHF/ON1 PLUS mobile 
transceiver and The FMT 2 & FMT-42 remole control mobile tranneeiver 
All evadabla from Tempo dealer* throughout the U S 
Ceil or write for full information 



Pricfi iubife! \q chjntr enthouE notic# 


11240 W Olympic Blvd,. Los Angeles. Calif 90064 213/477 67CI 
931 N Euclid, Anaheim, Calif 92801 714/772 9200 

Butler, Missouri 64730 816/679-3127 

















The revolutionary Swan 100 MX: 100% new, 100% solid state, 
100% portable from home station to mobile! 


Introducing a superb M get up and 
go transceiver, superbly designed 
for 100% mobility and control, as 
only new Swan space-age tech¬ 
nology could do it! 

100% solid state 100 MX: the 
compact HF unit you can take 
seriou s ly — a ny w h e re you c h oo se 
to operate. 

At home, set into Swans unique 
new style-coordinated station, 
w ith matching antenna tuner and 
power supply. 

Or on the road — it s easy to 
relocate 100 MX. Instantly. Just 
two simple connections on the 
back panel: snap out,snap in.., 
and run! 

100% improved audio quality: 

home or mobile, transmit or 
receive. 100 MX electronics cut 
through SSB sound harriers — 


producing a natural clarity 
reported comparable to AM! 

Your most-wanted extras, 100% 
built-in: like noise blanker and 
VOX. Like a preselector to opti¬ 
mize signals. Like a real RF GAIN 
comroLand CW sidetone. 

Swan includes the RIT control 
{^L5 kHz) you'd like loo. Pius, 
for stability, a perm ability tuned 
osc i 11 a t or w it h 1K c readou t, 

A powerlul package, delivering 
a minimum 100 watts PEP output 
on all bands, 10-80 meters. 

Setting a 100% new state of art: 
100 MX and our matched-station 
units. Ready lor check out lodav at 

W V 

your Swan dealer, the first major 
breakthrough in Swans new pro- 
g r am dedi cated Io cha ngi ng the lace 
— and performance — of ham equip¬ 
ment 100%... inside and out! 


Av.nl.ihlL' nith rfm»Li^li .lurliHi i/l-iI Sv-.m li.■.ilri«. 

r— --—'- 

] Please nish luJI specs mi Swan s a II-new * 
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ELECTRONICS 

h member m ihe < uh>r t m prifaiMtik lamilv t>1 campanils 

305 Airpon Road. Oceanside. CA 92054 
(714) 757-7525 

Sw.hi-. ci*mmiinirni u> priniu, i impr'ii-i-menl 

m.iv twt |userl u i h tr■ m v ,imJ prices wiihnui F’luiltt- 

































This NEW MFJ Versa Tuner I 

has SWR and dual range wattmeter, antenna switch, efficient airwound 
inductor, built in balun. Up to 300 watts RF out put. Matches everything 
from 1.8 thru 30 MHz: dipoles, inverted vees, random wires, verticals, 
mobile whips, beams, balanced lines, coax lines. 

[if L 1 I T OWT^Ti PHH'FSt NEW, IMPROVED MFJ-941B HAS “ ” 

tt J. * More inductance for wider matcbino ran 
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^ J NEW, IMPROVED MFJ-941B HAS . . . 

•“T • * More inductance for wider matching range 

1. • More flexible antenna switch 

ejr\. • More sensitive meter for SWR measure¬ 
s' ments down to 5 watts output _ 

NEW LOW Ell I’HICK 

W&yirJ: 


timFitM n Ml. 

Moon mfjmib 
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Transmitter matching 

capacitor, 208 pf. 
1000 volt spacing. 


Sets power range, 

300 and 30 watts. 
Pull for SWR. 


Meter reads SWR 

and RF watts in 
2 ranges. 


Efficient airwound induc¬ 
tor gives more watts out 
and less losses. 


Antenna matching 

capacitor. 208 pf. 
1000 volt spacing 


Only MFJ gives you this MFJ 9418 Versa 
Tuner II with all these features at this price 
A SWR and dual range wattmeter (300 and 
30 watts lull scale) lets you measure HF 
power output lor simplified tuning 

An antenna twitch Jets you select 2 coax 
tines direct or thru tuner, random wire/balanced 
line, and tuner bypass tor dummy load 
A new efficient airwound Inductor (12 po 
sitions) gives you less losses than a Lapped 
toroid lor mofe walls oul 
A 1:4 balun lor balanced lines. 1000 volt 
capacitor spacing Mounting brackets tor mo 
bite installations (not shown). 

With the NEW MFJ Versa Tuner II you car 
run your full transceiver power ouiput up to 
3Q0 watts RF power output — and match your 


Q ® <& m 


0 O 


ANTENNA SWITCH iels you select 2 
coax lines direct or thru tuner, wire/ba 

lanced line, dummy load. 

._____—,- 

transmitter to any leetiline from 160 thru 10 
Meters whether you have coax cable, balanced 
line or random wire. 

You can tune out the SWR on your dipole, 

inverted vee. random wire, vertical, mobile 
whip, beam, quad, or whatever you have. 

You can even operate all bands with |ost 


one existing antenna No need to pul up sepa 
rate antennas lor each band 
Increase the usable bandwidth of your mo 
bile whip by tuning out the SWR from inside 
your car. Works great with all solid state rigs 
(like the Alias) and with ail tube type ngs 
It travels well, too, its ultra compact size 
8*2x6 inches tits easily m a small corner ot 
your suiicast 

This beautiful little tuner is housed in a 
deluxe eggshell white Ten Tec enclosure with 
walnut grain sides. 

SD-239 coax connectors are provided for 
transmitter input and coax led antennas. 
Quality five way binding posts are used for 
lhe balanced line inputs (2). random wire input 
(1), and ground (1) 


NEW 300 WATT MFJ VERSA TUNER It’S: SELECT FEATURES YOU NEED. 


NEW MFJ-945 HAS SWR AND DUAL RANGE 
WATTMETER. NEW LOW Kit THICK 


*69 


95 
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NEW MFJ.944 HAS 6 POSITION ANTENNA 
SWITCH ON FRONT PANEL. 

• NEW LOWKK 1TUCI. 

$69 95 i—_— u 


Umt It MFJ 94 IB but Mil 6 pOdhM MTinni iwiTfh 
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NEW MFJ-943 MATCHES ALMOST ANYTHING 

FROM 1.6 THRU 30 MHz. 

NEH MIWEH PRICE 

$5995 ^ A .■ 
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Samf u MFJ 94 1 b Du I fell SWFt/Wiitmpiee 


Sim* ,n MFJ 941ft, fell *-- -I 

$WH/WiHmclEf, jniemt twflch. mpunui^ DfaeXrl liixb in 


ULTRA COMPACT 200 WATT VERSA TUNERS FOR ALL YOUR NEEDS. 


MFJ-9 01 VERSA TUNER MATCHES ANYTHING, 
1.8 THRU 30 MHi, NEW LOWER THICK 


MFJ.900 EC OHO TUNER MATCHES COAX 
LINES/RANDOM WIRES. NEW I.OU EH THICK 


M9 95 t# o o o $ 39 9 ^g| 0o o| 

EfflCfeClE 12 P08IWI m IMJuCtSf ^4y j 

I*. «»h aiHi a. it Ui^hri HiitnlPt mat finltsm MHI * —— 1 


MFJ-lfjQIG RANDOM WIRE TUNER FOR LONG 
WIRES. NEW LOWER THICK_. 

$29 gs l a i = 


EfflcwnE 12 posiw m imtuctw 1-_---1 

lei mtn wins due Mitciiei dipofei. vtet, random trim, 
ittHcali. mobu* wiwpi, beami, balanced kwi. «ix. 20 D 
warn BF, 1:4 Baiun. Siiifi In. 


* F WW ■ . I 1 I I 1 >1 J —-.j 

l , *n i 

ts 200 ^ 


Saint it MFJ 901 bul fell balun lei btUnttd imti luuei 
cqi* Drift ind random Nnei 


1,4 Ihrw 30 MHj Up It 200 

watu HF Output. MUCht* hifth and low imptdanctt. 12 pen 
NDo indudor £ 0-239 ccjweclDU 2 »Jx 4 mch« Mitcnei 25 
to 200 onmt ji 1.4 M Hi Dots ne\ lure con bnii. 


For Orders 


Call toll-free 800-647-1800 


Order any product from MFJ and try it If not delighted, return within 30 days for a prompt refund (less shipping). 

Order today- Money back if not delighted. One year unconditional guarantee. Add $2,00 shipping/handling. 

For technical Information, order/repair status, In Mississippi, outside continental USA, call 6 01 -32 3-5869 

Order By Mail or Call TOLL FREE 800-647-1800 and Charge It On 
MFJ ENTERPRISES, INC. MISSISSIPPI STATE, MISSISSIPPI 39762 
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a second look 

=£1 by Jim Fisk 


As the editor f would like to think that our articles have more effect on you , the reader, than 
anything else; if not the most immediate effect, certainly the longest lasting. To be completely 
realistic, however, the one department which has the greatest impact on readers is circulation. If 
your issue is mangled by the Postal Service, or is late in arriving, or doesn't come at all, little time is 
wasted in letting our Circulation Manager know about it! I would hope that our response is just as 
immediate. 

In the magazine business the word "fulfillment" is used to describe the internal business pro¬ 
cedures which ensure that you get your mailed copy each and every month of your paid subscription. 
All magazines use a computer for this task, and we're no different. In the past all subscription orders 
were keypunched here in Greenville, and the punched cards were sent on to a computer house in 
Boston which filed the information on magnetic tape in zip code order. That two-step procedure has 
worked well for a number of years, but the growth of ham radio and the introduction of our sister 
publication, Ham Radio Horizons , has begun to strain the system. To both reduce errors and improve 
service to our subscribers, we recently contracted with a professional magazine circulation fulfillment 
service to do the entire task. That means that the subscription information must be transferred from 
one computer to another. 

If this were a perfect world the changeover would go without a hitch, but Murphy's Law being 
what it is, there almost certainly will be some mistakes and garbled digits. We have instituted every 
safeguard we have available, but when you are faced with the humongous task of transferring nearly 
50,000 names, callsigns, addresses, and subscription expiration dates, a few errors are inevitable. 
As the old saying goes, "Computers are not perfect — they're only as smart as the data given 
to them!" 

We have been laying the groundwork for this changeover for several months, so we don't foresee 
any major problems. However, if your address label is garbled in the data transfer, please write to 
Ham Radio, Subscription Fulfillment Service, Post Office Box 711, Whitinsville, Massachusetts 
01588. A correction will be made just as quickly as possible. 

Although all subscription renewals, changes of address, and the like are to be mailed directly to 
our fulfillment service in Whitinsville, all correspondence to our editors or advertising department 
must be sent to our offices in Greenville. In the past, when readers have written to us about a 
subscription matter, they have often taken that opportunity to pose a question to our staff, or to 
comment on one of our previous articles. Such comments and questions are immensely useful as we 
plan future material for the magazine, but in the future such questions and comments should be 
separated from subscription matter and mailed directly to Greenville. Otherwise our staff won't have 
the benefit of your suggestions. 

If you have an occasion to write to our fulfillment service in Whitinsville, please be patient (for fast¬ 
est service, be sure to include the mailing label). Just remember that the computer does its work sev¬ 
eral weeks before the magazine goes into the mail, so there is considerable lead time involved (up to 
six weeks). This presents a problem for us, too, because we won't know a mistake has been made 
until you tell us about it, and we won't be certain the problem has been corrected until the computer 
prints the address labels for the next issue. However, with patience and understanding from you, our 
readers, the task will go much more smoothly. Thank you for your help. 

Jim Fisk, W1HR 
editor-in-chief 
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IC-402 

UHF/USB/LSB/CW 


IC-202S 

VHF/USB/LSB/CW 




IC h Dll it 


* IC-20L 

VFIF 10 watt (.rnaar Amplifier 


OSCAR the easy way! 

WITH ICOM'S TRANSPORTABLE SIDEBANDS SIDE BY SIDE 


The excitement and pride of operating through the OSCAR series of satellites is now totally 
transportable with ICOM’s new 1C-202S and IC-402. These are the world’s only SSB 
portables, they both operate USB and LSB, and together they form an efficient, compact 
ground station that makes OSCAR communications much less complicated and much 
more fun. 


Your OSCAR station can be quickly set up in any suitable location, and your two SSB 
portables will perform in tandem. Just use the 202S as the uplink (transceiver) for OSCAR 
VIII, mode "J" and as the downlink (receiver) for OSCAR VII, mode "B"; and tune the 402 
to the complimentary channels. * Space Age radio has never been simpler. 


Get into the excietment of 
satellite communications 
with the IC-202S and the 
IC-402. ICOM's high quality 
transportable sidebands. 

f Crystals for this configuration are 
tiptfonal at extra cost. 

AH ICOM radios significantly exceed 
FCC specifications limiting 
spurious emissions. 

Specifications are subject to change 
without notice. 
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7087 Viclona Duve 
Vancouver B C V5P 3V9 
Canada 
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comments 


bandspreading 

techniques 

Dear HR: 

The suggestions by Robert Heider, 
W0EJO, on a different form of stan¬ 
dard capacitor ("Bandspreading 
Techniques/' February 1977) are de¬ 
serving of some comment. 

The technique of using a guard for 
accurate calibration is a good one, 
but it must be used with care. The 
following points apply: 

1. Careful examination of the ref¬ 
erenced article's fig. 6 will show the 
variable insulated from the case and 
thus guarded if the case ground is 
used. 

2. Guard circuits must be used with 
bridges designed for that purpose 
(see, for example, Electronic Meas¬ 
urement by Terman and Pettit, 
McGraw-Hill, 1953, pages 102, 103). 

3. Guard circuits used with "or¬ 
dinary" bridges, Q Meters, etc., will 
simply include the coaxial cable ca¬ 
pacitance. In this case it would be 
better to use two coax cables, one on 
each capacitor terminal, in order to 
halve the stray capacitance. Cables 
should remain in place for resonating 
with small values of C, since they 
contribute around 10 to 20 pF shunt. 

Any sort of coax at high frequen¬ 
cies (about 1 MHz or above) will 
begin to show transmission line ef¬ 
fects. A couple of feet of coax at 30 
MHz will change calibration at the 


low end of the C range, compared 
with measurements made at 3 MHz. 
The series inductance addition was 
implied when the article suggested 
"heavy wire and short lengths." 

It's surprising that even pros and 
old timers forget inductance of con¬ 
nection. Small inductance of leads 
makes the original noise bridge wide¬ 
band. The largest stray inductance in 
the Hart bridge is the potentiometer 
arm connection, physically variable 
due to mechanical rotation. The arm 
is effectively balanced to ground on 
both sides of the bridge into the vhf 
region. 

Leonard H. Anderson 

Sun Valley, California 


Dear HR: 

After reading the September issue 
of ham radio, I feel the urge to write. 
That one issue paid for the whole 
year's subscription! The article by 
W7VK on CATV cable fittings was a 
godsend to me — I've had twelve 
1 /2-inch-cable to SO-239 fittings on 
order for five months, at $7.50 each. 

I called them up and said send my 
money back. 

The article by K1XX of your staff 
gave me the "big answer" for match¬ 
ing 75-ohm hardline. Thanks guys! 

By the way, when preparing hard¬ 
line for use with fittings that termin¬ 
ate in a type N female, you must 
file the end of the center conductor 
into a round-nosed bullet shape, 
because the square end will spread 
and break the female pin on the cable 
side of the fitting. When buying male 
type-N connectors, be advised that 
the Amphenol #82-61 is a 50-ohm 
connector, and the center pin will 
break the female pin in a 70-ohm 
hardline fitting. For the 70-ohm con¬ 
nector the Amphenol part number is 


82-84, and, apparently they are not a 
stock item, at least around here. The 
foregoing tips cost me $22.50 to 
learn. Pass the word, and save others 
some money. 

Thanks again for a great magazine, 
and if you would like some hardline, 
look me up. I've got a bunch! 

Don Ryan, WB4ISIND 
Virginia Beach, Virginia 

high resolution 
hf synthesizer 

Dear HR: 

The article in the August issue, 
"High-Frequency Resolution for an 
HF Synthesizer," describes a prin¬ 
ciple which is used in the Collins 
651 SI receiver for which Collins 
Radio has a patent. While this system 
is apparently very attractive at first 
glance, it has the following disad¬ 
vantages: 

1. Because of the frequency se¬ 
lection, a large number of birdies are 
present if filtering is inadequate. 

2. The theoretical high-speed lock¬ 
ing is degraded because of the alge¬ 
braic logic. This slows down the syn¬ 
thesizer so much that it can't be used 
efficiently for search operation. In 
the 651 SI receiver Collins engineers 
used an out-of-lock detector which 
mutes the receiver for virtually all 
tuning. 

Finally, I would like to point out 
that my company holds the patent 
for the combination up/down count¬ 
er with optical shaft encoder which 
was suggested for frequency syn¬ 
thesizer control (patent 97780, issued 
July 13, 1962). 

Ulrich L. Rohde, DJ2LR 
Rohde & Schwarz Sales Company 

Fairfield, New Jersey 
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Instant recall 






Kenwood's TR-7600 with optional RM-76 
Microprocessor Control Unit offers a new dimension 
in channel memory and scanning capability. 


»„arul, it's a combination that'!, hard 
to beat if you're looking for optimum 
versatility in a 2-meter FM transceiver. 
Together, the TR-7600 and RM-76 
offer you the following; 

TR-7600 (only! 

* Memory channel...with simplex or re 
pea ter (plus or minus 600 kH/ trans¬ 
mitter offset 1 operation. 

* Mode switch tor operating simplex 01 
for switching the transmit frequency 
up or down...or for switching the trans¬ 
mitter to the frequency you have stored 
in the TR-7o00s memory (while the 
receiver remains on the frequency you 
have selected with the dual knobs). 

* Select any 2-meter frequency, 

■ Even without the optional KM ?0, llie 
I K 7600 gives you lull 4 MHz cover 
age (144,000 147,993 MHz)on 2 meters; 
600 channels; dual concentric knobs 
lor last frequency change (100 kl Iz 
ami 10-kHz steps); 5-kt 1/ offset switch, 
and Ml 1/ selector switch... for desired 
band (144, 145, 146, or 147 MHz). 

■ Digital frequency display (large bright, 
orange LEDS), 



* UNLOCK indicator...an LED that in¬ 
dicates transceiver protection when 
the frequency selector switches are 
improperly positioned or the PEL lias 
malfunctioned. 

* 10 waits RF output (switchable to 1 
watt low powerl 

TR-7600 WITH RM-76 

* Store frequencies in six memories. 

* Scan all memory channels. 

* Automatically ^ean up the band m 3 
k 11/ steps 

* Manually scan up or down in 5 kHz 
steps. 

* Se( lower and upper scan frequency 
limits. 

* Reset scan to 144 MHz. 

* Stop scan (with HOLD button*. 

* Cancel scan Uor transmitting). 

* Scan lor busy or open channel. 

* Select repeater mode (simplex 

plus transmit frequency offset 
minus offset or one memory 
transmit frequency). ajTlh 

* Select transmit offset 
(±600 kHz I I MH/J. 

* Operate on MARS 1 14395 MIS/ 


* Display indicates Ireqtiency (even while 
scanning) and function* (such as auto 
Jn lower si an \ requeuev limit, upper 
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RUSSIA'S "RS 1 * SATELLITES ARE UP and operating after a successful late October launch. 
Simultaneous beacon signals at about 29.400 MHz have been copied from both satellites, 

The uplink is 145.88-145,92 KHz with a 29.36-29.40 MHz output. The orbit of the R5 
satellites is considerably higher than that of any of the OSCARs, about 1050 miles. This 
should increase range 300-400 miles, with passes about three or four minutes longer than 
those of OSCAR 7. The orbital period is just over 120 minutes and its equatorial Incli¬ 
nation about 83°, resulting in an orbit-to-orbit increment of just over 30°■ Saturdays 
and Sundays wilL be the only days open for general use, with Wednesdays '“educational 
days" and the rest of the week for scientific work. There is suspicion that RS's general 
use and educational days are Moscow Lime which is three hours ahead of GMT. 

Daily RS News Bulletins , first in Russian (phone and CW) and then in English (CW only), 
are being sent on 7040 kHz at 0900Z by satellite command station RS3A Radio Moscow 
broadcasts RS satellite news in English on 7165 kHz at 0130Z Sunday (Saturday evening, 

U.S. time), 

REVELATIONS THAT AMATEUR RADIO was a principal communications tool of the People's 
Temple have heightened Amateur sensitivity to abuses of the bands. FBI agents, concerned 
about possible violent aftermaths of the carnage in Guyana, have been talking to a number 
of Amateurs who had worked or monitored Temple stations. The FBI would like tapes or 
transcripts of any communications from those stations. Any Amateur able to provide such 
information should contact the nearest FBI office. 

NO HARMFUL NQNTHERMAL EFFECTS were Found to result from low-level microwave radiation 
by researchers reporting their results to the recent Symposium on Electromagnetic Fields 
in Biological Systems in Ottawa, Canada. More than a third of the 60 papers presented 
were on the effects of microwave radiation on various physiological systems, and not one 
of them reported finding any adverse effects other than beating from low-level radiation. 

RF INTERFERENCE NEAR THE FCC'5 monitoring stations is the subject of a new Notice of 
Proposed Rule Making, General Docket 78-365. In this proposal, the FCC suggests that 
radio operators in proximity to an FCC monitoring station consider what effect their op¬ 
erations may have on that station, and that they should consult with the monitoring sta¬ 
tion about their operations. The Notice would not require such consultation, however, 
but may indicate plans for more stringent future regulations such as those proposed below. 
Comment due date for the NFRM is January 22, 

A Radio Quiet Area that now includes large areas of Virginia and West Virginia should 
also be app1icab1e to Amateur Service and Class A CB operations, the Commission proposed 
in SS Docket 78-352. The area in question surrounds the National Radio Astronomy Obser- 
atory and the Naval Research Laboratory at Green Bank and Sugar Grove, West Virginia, 
within 39°15* and 37°30’ north latitude and 78°30' and 80°30 > west longitude. Only re¬ 
peater operations would be affected, with operators required to consult with the direc¬ 
tor. Comments on this NPRM are due by February 1. 

Relaxation Of CW Requirements for handicapped Amateur Radio applicants (FCC General 
Docket 78- 2 50) seems to have brought more negative than positive response from the 
handicapped. 

Comment Due Date on the docket has been extended to March 30 at the request of the 
Disabled Arnerfcan^ Veterans. 

MORE ENCOURAGEMENT FOR AMATEUR RADIO comes from Geneva, following completion of a 
month-long WARC Special Preparatory meeting. The Amateur Service was well received by 
the 750 or so delegates (about 40 of them Amateurs), who represented 85 nations as well 
as dozens of recognized organizations, including the IARU. The meeting did not address 
such specifics as proposed frequency bands, but rather was directed toward broad topics 
such as needs, contributions, and the like. The results of the meeting — over 100 
assorted documents — consisted of various recommendations and "conclusions. ““ 

For The HF And VHF Bands , the preferred parts of the spectrum for various types of 
Amateur operations were dXscussed, along with the desirability of exclusive Amateur allo¬ 
cations . The prospects of sharing with services such as radio location, which could pro¬ 
vide additional frequencies for Amateurs with little or no significant interference, were 
also considered. 

That Such Topics were discussed and adopted in this formative period without opposi- 
tion is *an encouraging sign that Amateur Radio will do well at next year's conference. 

It also indicates that the preparatory efforts made throughout the Amateur Radio world 
over the past few years are starting to pay off. 

ARRL WILL CHALLENGE the FCC's linear amplifier ban in a formal court suit, the League's 
executive committee agreed at its mid-November meeting in Newington. 

SAM HARRIS, KP4DJN/W1F2J, passed away Saturday, November 4, at Arecibo, Puerto Rico. 
Among Sam’s many accomplishments were the first Amateur Radio moonbounce contact (with 
KH6UK) and the first practical parametric amplifier. Sam was VHF editor for QST from 
1960 through 1967, and served in the same capacity for C2 from 1955 to I960, 
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the Market 


PS3012 


f engineering high quality power supplies 


15, 25 and 30 amp regulated power 
supplies with fold back current limiting, 
over voltage and transient protection. 
Also, output voltage and current meters. 

You might find a cheaper power supply, 
but you can't find one as well built with 
top quality components. Other power 
supplies with lighter weight transformers 
and components are no match for the 
VH F Engineering power supplies. 


115/230 volt input — 50/60 cycle • Overvoltage protection • Fold 
back output limiter • Isolation from ground. The circuit is isolated 
from the case and ground. • Load regulation: 2% from no load to full 
load • Output voltage: adjustable 11 to 15 volts « Ripple: 50mV at 
rated current * Temperature range: operating 0 to +55 C * Black 
anodized aluminum heatsink. 

PS15C 10 Ampi coot. 15 Amps in Term it. (50% duty cycle} 1TV4 lbs. $124.95 
20 Amps cont. 25 Amps Intermit, (50% duty cycle) 20Vi lbs. $179.95 

P5 Z5M: 

i 

PS3012 25 Amps com. 30 Amps intermit. 150% duty cycle) 25 lbs, $249.95 


AVAILABLE AT THESE DEALERS 


NEBRASKA 

Communications Canter, Lincoln. NE 68504, Ph„ 402 4$6 3733 

NEVADA 

Communications Center Weft, Las Vega*, NV 99106, Ph, 702 647 3114 

NEW YORK 

Barry Electronics, New York, NY 10012, Ph. 212 925 7000 
Delmar Electronics, W. Babylon, LJ, NY 11704, Ph. 516 420 1234 
VHF Communications, Jamestown, N Y 14701, Ph. 716 664 6345 

OHIO 

Universal Amateur Radio, Reynoldsburg, OH 43Q68, Ph. 614-866 4267 

OKLAHOMA 

Derrick Electronics, Broken Arrow, OK 74012, Ph 918 251 9923 

PENNSYLVANIA 

La Rue Electronic*. Scranton, P A 18509. Ph. 717 343 2124 

SOUTH DAKOTA 

Burgharrft Amateur Canter, Watertown, SU 57201, Ph- 605 886 7314 

TEXAS 

AG L Electronics, Dalles, TX ?5234. Ph, 214 241 6414 

Mad i son Electronics Supply. Houston, TX 7 7002, Ph. 713 658 0268 

VIRGINIA 

Radio Communications. Roanoke, VA 24016, Ph 703 342 8513 

WASHINGTON 

ABC Common sea ItO ns, Seattle. WA98155, Ph 206 364 8300 

WISCONSIN 

Amateur Electronic Supply, Milwaukee, W I 53216, Ph. 4T4 442 4200 

CANADA 

Bytown Marine Ltd , Ottawa, Ontario, Can, K2H 7V1, Ph 613 820-6910 
Traeger Distributors, Richmond, BC, Can V6X 2A7, Ph. 604 278 1541 


CALIFORNIA 

C & A Electronic Enterprises, Carson, CA 90745, Ph, 213 834 5868 
Tele Com Electronics, San Jose, CA 95121, Ph, 408 274 4479 
Zackit Corporation, vaiieio, CA 94690, 707 644 6676 

COLORADO 

A.t.S. Communications, Wes Com, Colorado Springs, CO 80909, 

Ph 303 475 7050 


FLORIDA 

Amateur Electronic Supply, Orlando, FL 32803, Ph. 305 894 3238 
N & G Distributing, Miami, FL 33126, Ph. 305 592 9685 
VHF/JAX, Orange Park, FL 32073. Ph. 904 264 7176 

GEORGIA 

Creative Electronics, Marietta, CA 30065, Ph. 800 241 4674 

ILLINOIS 

Klaus Radio. Peoria, IL 61614, Ph 309 691 4840 
Spectromcs, Oek Park, IL 60304, Ph 312 848 6777 

IOWA 

Boh Smith E loctronics, F or t Dodge. I A 50501, PI 515 576 3886 
MASSACHUSETTS 

Tufts Radio Electronics, Medford. MA 02155, Ph 617 395 8280 

MICHIGAN 

Adams Distributing, Detroit, Ml 48228, Ph. 313 584 4640 
Thu Ham Shack. Kentwood, Ml 49506, Ph 616 531 1976 

MINNESOTA 

PAL Electronics, Minneapolis, MN 55412, Ph 612 521 4662 
MISSOURI 

Alpha Electronic Labs. Columbia. MO 65201 Ph, 314 449 1362 
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800-channel 

2-meter synthesizer 


A 400-channei 
2-meter synthesizer 

featuring 
single-board construction, 

15-kHz splits, 
and multiple 
output frequencies 

Back in 1975, after operating a converted Motorola 
SOD for several years, I decided to move up to a more 
versatile rig that I could synthesize and also use 
mobile. I looked at the available commercial rigs and 
synthesizers, every construction article 1 could lo¬ 
cate, and talked to fellow hams who had gone this 
route. I found several rigs I liked, but no synthesizers; 
so, ) decided to buy a rig (an HW202) and build a 
synthesizer. My first impulse was to build one that 
had appeared in a magazine construction article. II 
studied the circuit and started trying to locate parts, 
becoming quickly discouraged. After talking with a 
local ham who built a synthesizer from the same 
article, I was further discouraged. 

At this point, I decided to design and build from 


I scratch. Having found several rigs that I liked, I felt 
the synthesizer should be universal enough that I 
could simply reprogram the i-f offset and output fre¬ 
quency for another rig r In addition I wanted only one 
crystal oscillator, since that would reduce the stabil¬ 
ity problems and eliminate spurious outputs as¬ 
sociated with mixers. I also wanted the entire syn¬ 
thesizer on one board; parts had to be inexpensive 
and easy to get. The end product was called the 
"400 PRO" (400 channels receive, 400 channels 
transmit with Programmable Receive Offset). 

circuit description 

The crystal oscillator, as shown in fig. 1, deter* 
mines the overall frequency stability of the synthe¬ 
sizer. The crystal is a 1-MHz, parallel resonant cut for 
32-pF load capacitance. For temperature stability, 
the crystal tolerance should be no more than .003 per 
cent from -23.5 to 66 degrees C (- 10 to 150° F). 
U5 is a 7400 TTL NAND gate used as the oscillator. 

U2, U3, and U4 divide the t-MHz frequency by 
600, producing a 1.666-kHz reference for the phase 
detector. The phase detector is made up of U1, U24, 
and U25. These three ICs were chosen over the more 
popular MC4G44 phase detector strictly for a cost 
savings of about $1.50. 

By Bob Fanning, K4VB and Gary Grantland, 

WA4GJT. Mr. Fannings's address is 1332 Four 
Mile Post Road, Huntsville, Alabama 35802. Mr. 
Grantiand's residence is RFD 2, Somerville, 
Alabama 35670. 
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The next portion of the circuit description may be a 
little more difficult to understand. There are two 
counter chains and a two-modulus prescaler which 
make up the dividers necessary to divide the VCO 
output frequency down to 1.666 kHz (see fig. 2). 
U19, U20, and U21 make up the two-modulus pre¬ 
scaler. This circuit is arranged to divide the VCO fre- 


vided for the counter inputs, which remain the same 
in transmit and receive. The i-f program counter 
can be programmed to divide by 1200 to 1599, which 
corresponds to minus 16.0 to plus 23.9 MHz in 100- 
kHz steps. See table 1 for some standard i-f pro¬ 
gramming information and table 2 for developing 
any i-f program. 


table 1. Connections for the i-f offset dividers for standard receiver offsets. 


Receiver Offset 

A 

B 

C 

D 

E 

F 

G 

H 

J 

K 

X 

+ 5.5 MHz 

HT 

LT 

LT 

HT 

0 

HT 

LT 

LT 

0 

0 

HT 

-5.5MHz 

1 

0 

0 

HT 

0 

HT 

LT 

LT 

0 

0 

LT 

+ 8.0 MHz 

HT 

LT 

0 

1 

0 

HT 

0 

0 

0 

0 

HI¬ 

-8.0MHz 

HT 

0 

0 

HT 

LT 

HT 

0 

0 

0 

0 

LT 

+ 10.7 MHz 

HT 

LT 

0 

1 

0 

1 

LT 

LT 

0 

LT 

HT 

- 10.7 MHz 

HT 

0 

LT 

1 

0 

HT 

LT 

0 

0 

LT 

LT 

+ 12 MHz 

HT 

LT 

0 

HT 

LT 

HT 

0 

0 

0 

0 

HT 

-12 MHz 

HT 

0 

0 

1 

0 

HT 

0 

0 

0 

0 

LT 

+ 13.1 MHz 

HT 

LT 

LT 

HT 

LT 

HT 

LT 

0 

0 

0 

HT 

-13.1 MHz 

HT 

0 

0 

HT 

0 

1 

LT 

0 

LT 

0 

LT 

-11.7 MHz 

HT 

0 

0 

1 

0 

HT 

LT 

0 

0 

LT 

LT 


quency by 10 or 11, depending on the dc level at pin 
11 of U6. The output of the two-modulus prescaler 
is fed to both counter chains. 

The channel select divider, U11, U12, and U13, is 
programmed to divide by 400 plus the thumbwheel 
switch setting. If a frequency of 146.94 MHz is se¬ 
lected on the thumbwheel switches (6.94 is selected 
since all channels are in the 140-MHz band), the 
channel select divider divides by 400 plus 694, which 
equals 1094. This method is used so that it is impos¬ 
sible to select a frequency out of the 144 to 148 MHz 
range. When in the transmit mode, the i-f program 
divider, U16, U17, and U18, is always programmed 
to divide by 1360. When in the receive mode, the i-f 
frequency of the receiver being used is subtracted or 
added to 1360. For example, If the receiver has an i-f 


The output of U16, a negative-going 20 ns pulse, 
is lengthened to about 50 nS by U10. The sub¬ 
sequent output of U10 is inverted and buffered by U6 
and used to load the counter chains with the jam in¬ 
puts when the i-f program counter counts down to 
zero. The remainder of U6, which is connected as 
an RS latch, has a high output when the channel 
select divider counts down to zero, and a low output 
when the i-f program divider counts down to zero. 
When the output, pin 11, is low, the two-modulus 
prescaler divides by eleven; when pin 11 is high, the 
prescaler divides by ten. 

Assume that the receive frequency is 146.94 MHz 
and the receiver has an i-f frequency of 10.7 MHz, 
with low-side injection. The i-f program divider 
would be set at 1360- 107 = 1253. The channel se- 


table 2, Example of programming for the i-f offset counters. The BCD 800 and 400 are preprogrammed. 


program terminal number 

none 

none 

B 

A 

E 

D 

F 

C 

J 

H 

K 

G 

terminal BCD value 

800 

400 

200 

100 

80 

40 

20 

10 

8 

4 

2 

1 

transmit value 1360 

1 

1 

0 

1 

0 

1 

1 

0 

0 

0 

0 

0 

receive value 1467 

1 

1 

1 

0 

0 

1 

1 

0 

0 

1 

1 

1 

your program 

+ 5V 

+ 5V 

LT 

HT 

GND 

+ 5V 

+ 5V 

GND 

GND 

LT 

LT 

LT 


frequency of 10.7 MHz, high side injection, then 107 
would be added to the 1360 when in the receive 
mode. This is done by programming the i-f program 
counter to the HT and LT buss on the printed circuit 
board. The HT buss is high, or a logic 1, when in 
transmit; it is low, or a logic 0, when in the receive 
mode. The LT buss is just the opposite of the HT 
buss. A ground buss and a + 5 volt buss are also pro- 


lect divider would be set at 400+ 694= 1094. The 
outputs of U6 load both counter chains and set the 
prescaler to divide by eleven. After 1094 counts, the 
prescaler is set to divide by ten; the prescaler is reset 
to divide by eleven after 1253- 1094= 159 counts. 
Therefore, the prescaler divides by eleven 1094 times 
and divides by ten 159 times. The frequency input to 
prescaler required to receive 146.94 MHz would be 
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fig. 2. Diagram of the counter portion of the synthesizer. U11, U12, and U13 make up the channel select dividers, dividing by 400 plus the frequency selected. For example, 
400 + 625 = 1052 for 146.52 MHz. The i-f program dividers, U16, U17, and U18, are normally programmed to divide by 1360 when in the transmit mode. When receiving, the 
dividers are programmed by jumpers to change the divide number according to the receiver i-f offset used. 




















































(146.94 x IQ 6 - 10.7 x JO 6 )/6 = 22.7066 x 10*. 
Divided by 11 • (1094) + 10 * (159) = L 66666 x 
10*' or the same as the output of the reference fre¬ 
quency divider. 

These two signals, when compared by the phase 
detector, generate an error voltage which controls 


CRT CR1, CIS, and LI make up the VCO tank cir¬ 
cuit, The capacitance of CR1 can be varied from 30 
to 80 pF, depending on the bias voltage. LI is ad¬ 
justable from 0,5 to 1 uhL LI and C18 are adjusted to 
center the VCO frequency. Before adjusting LI and 
CIS, the i-f program counter chain should be pro 
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fig. 3 Parts placement diagram for the circuit board of the two meter synthesizer. The jumpers for the output and l-f offset fre¬ 
quencies are explained in the tables. 


the VCO. There are two outputs from the phase de¬ 
tector which drive pins 3 and 5 of U22, If no error 
voltage is generated, the level at pin 7 of U22 is 4 
Vdc, If an error voltage is present, negative or posi¬ 
tive pulses will be present at pin 7 of U22. The re¬ 
mainder of U22 is a four pole, lowpass filter. At the 
output of the filter, the 1,666-kHz signal is 85 dB 
below the input. 

The dc voltage from the filter biases the varactor. 


grammed for the i-f frequency of the receiver and the 
channel select divider should be set to 146,00 MHz, 
For receivers with tow-side injection, adjust LI in 
transmit and CIS in receive mode for minimum ac 
voltage at pin 7 of U22, This can be done with an 
oscilloscope or ac voltmeter. Adjust LI in receive 
and CIS in transmit for receivers with high-side in¬ 
jection, This adjustment is not critical and will affect 
only the frequency deviation of the VCO, Terminal X 
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is strapped to HT or LT and adds CIS to the tank cir¬ 
cuit when X is high, 02 and U74 buffer the VCO and 
drive the two-modulus prescaler and U15, a dual 
J-K flip-flop which may be programmed to divide 
by two, three, or four. The output is buffered by 
U14 to drive the transmitter and receiver crystal os¬ 
cillators. 

The PTT input should be grounded during trans¬ 
mit. This turns Q3 off. Q3 is buffered by U9 and pro¬ 
vides the HT and LT levels to drive the thumbwheels 
used for transmit and receive. This provides any 
split or simplex operation on any set of thumb¬ 
wheels. 

assembly 

Assembly of the printed circuit board is straight 
forward and requires no special tools or techniques 
lit does require good grounding, howeverh Boards 
are available from the author* and will be by far the 
easiest route to go. If you prefer to lay out your own 
circuit board, care should be taken in the placement 
of components and traces to prevent the introduc¬ 
tion of VCO whine and switching transients onto the 
signal lines. It is strongly recommended that a 
double-sided printed circuit board by used, as this is 
largely the secret to success in the virtual elimination 
of VCO shielding, the use of only one board, and the 
absence of "trash'" on the output signal. Vector-type 
boards should not be used, because of the difficulty 
in attaining the high degree of shielding necessary. 
The very first 400 PRO built was on vector board. It 
was tough to get the output clean and it required two 
boards, one for the VCO and another for the rest of 
the synthesizer. It was also necessary to cover the 
entire VCO with a metal can and place a third copper- 
clad board between the two main boards, with every¬ 
thing securely grounded. 


table 3. Connection to U1S. the output divider, for different 
transmitter/receiver multiplication factors. 


receiver 

transmitter 


multiplier 

multiplier 

jumpers 

6 

6 

M S, M-L 

6 

12 

M L, P-$, V GND, R-l 

6 

78 

M-L, N S t V P, T-HT 

6 

24 

M L, N-S, T-HT 

12 

6 

M S, P-N, V-GND, R 

12 

12 

L-P, NS, V GND 

12 

18 

U-L, V N, P-S, R HT 
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Component placement and sizes should be kept as 
near as possible to those shown in the component 
placement drawing (fig, 3). All parts used, with the 
exception of the VCO coil and cover and copper pipes 
over C18 and C20, are available from most parts 
houses advertising in this magazine. For best re¬ 




in this view you can sue the i-f transformer can, which is 
used to shield the varactor and coil. Also notice that the 
board mounting technique provides four secure grounds 


suits, 1C sockets should not be used. However, if 
they are used, a good quality socket is a must. First- 
run ICs should be used if at all possible, as problems 
can be encountered with "discount house" ICs. As 
a general rule, most discount houses will quickly 
replace any bad 1C. Nevertheless, replacement of 
bad ICs is little compensation, in many cases, for the 
misery encountered in finding them in a circuit. 

A suitable source for the VCO coil and cover is the 
6.5-mm (1 /4-inch), four-terminal transformer used 
in the i-f of commercial fm receivers. Strip off the 
existing coil and wind 17 turns (close wound) of 
number 32 (0.2-mm) AWG enamel wire, terminating 
on two of the four terminals. (See fig. 3 for the cor¬ 
rect terminals.) The MV-2209 varactor should be 
connected to the other two terminals, and both the 
coil and varactor should be covered with Q-dope and 
then placed back in the can. The can mounting tabs 
should be soldered to the ground point on the printed 
circuit board. If the VCO coil slug is not tight, the 
VCO will become sensitive to mechanical shock. If 
this occurs, the output of the VCO will sound just like 
a microphonic tube on both transmit and receive. 
The solution to this problem is fairly simple; after 
final VCO adjustment, apply a drop of candle wax or 

‘ Double SJdecJ, plated rhrouyh. GTO primed circuit boards yvirh rumple Ip 
instructions 4$18,?5J , completely assembled and tested boards 1 $89.00). 
and coil assembly with MV22D9 I S3 504 ,irc available from G&F E lectronics, 
P O. Bo* 4151. Huntsvrlle. Alabama 36802 
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similar material onto the slug. Remember, if you 
should later change to a rig that has a different i-f off¬ 
set, the VCO may require a touchup. Don't lock the 
slug down too tightly. 

The covers over C18 and C20 were made from 
9.5-mm (3/8 inch) copper tubing cut in 12.5-mm 
(1/2-inch) lengths and soldered to the shield side of 
the printed circuit board. Care should be taken to 
prevent the inside of the copper tube from shorting 
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fig. 4. Lowpass filter that can be used on the output of the 
synthesizer. 


the capacitor to ground. A piece of thin Mylar or 
Teflon sheet wrapped on the inside of the tubing will 
serve as a spacer. The Mylar used in drafting depart¬ 
ments for taping printed circuit board masters is ex¬ 
cellent for this purpose. The tubing should be quickly 
soldered in place using a hot iron. A thin strip of cop¬ 
per 1 mm (0.03 inch) thick should be soldered in 
place on the component side between Q2, Q4, and 
U6, U10 as shown in fig. 3. This 5 cm x 1.3 cm (2 
x 0.5 inch) shield is sometimes needed to prevent 
VCO whine. Since it is cheap and easy to install, one 
should be used as a preventive measure. 

The enclosure shown in the photos was hand¬ 
made from 1.5-mm (0.062-inch) aluminum sheet and 
painted with enamel paint. The lettering was applied 
using a Leroy lettering set with black India ink. Press- 
type, dry-transfer decals will also work quite well. 
The lettered surface should be protected with a clear 
Krylon spray. 

The enclosure shown in the photographs has no 
means of ventilation. Ventilation is recommended to 
reduce heat build-up, thus improving frequency 
stability. The unit shown was accidentally left on in¬ 
side a closed vehicle on a 38°C (100°F) day with no 
ill effects, except for the fact that the cover became 
hot enough to burn your hand. 

Most importantly, the box used should be one 
with good rf integrity. This usually means all metal 
with good metal-to-metal contact between pieces. 
Plastic panels should not be used, nor should metal 
boxes with vinyl contact coating. The Radio Shack 
box 270-254 is the most suitable commercially avail¬ 
able one I found. It costs about $5.00 and has only 
one shortcoming; The front panel is thin-gauge alu¬ 
minum which is a little too flimsy and thin for Digitran 
2300-series thumbwheels. This problem can be cor¬ 
rected by gluing strips of aluminum behind the front 


panel and on each side of the thumbwheel 
switches to act as shims. 

The printed circuit board should be mounted at 
all four corners with a good solid ground connec¬ 
tion to the box. Make sure that your spacers do not 
extend beyond the copper pads provided on the cir¬ 
cuit side of the printed circuit board, as this can 
cause portions of the circuit to short to ground. 

The printed circuit board should be positioned 
such that the transmit and receive outputs are just 
below the rf output connections on back of the box. 
Lowpass filters should be used between the printed 
circuit board and rf output connectors (see fig. 4 for 
values). If lowpass filters are not used, short pieces 
of buss wire (2.5 mm [1 inch] or less) should be used. 

The 3-ohm, 3-watt resistor (R1) should be con¬ 
nected directly to the LM309K input pin and clamped 
against the rear panel for mechanical strength and 
heat transfer. C2 and C3 should be connected to the 
LM309K terminals and grounded to a lug under one 
of the 309K mounting screws (C2 and C3 should be 
ceramic). The +12 volt input should enter the box 
through a 0.01-^tF feedthrough capacitor. 

If needed, the PTT line can enter through a feed¬ 
through capacitor. However, no situation has been 
encountered where an RCA phono jack with a 0.1 ~/iF 
capacitor to ground would not suffice. All rf output 
connectors are RCA phono-type, but any good quality 
rf connector with a good ground connection will 
work well. 

The thumbwheel switches used are the Digitran 
2300-series. Any thumbwheel or rotary switch pro¬ 
viding BCD output can be used. Lever-type thumb¬ 
wheels were not used for fear of unintentional fre¬ 
quency changes caused by the microphone cord. 
Rotary switches were not used because the larger 
front panel required was not desirable. 

programming the synthesizer 

Jumper wires should be used 


fig. 5. To use the synthesizer on re¬ 
peaters that are on 15-kHz splits, the 
time base is shifted in frequency by 
the additional capacitor, C of8 . This 
capacitor generates a time base error 
that shifts the output frequency the 
necessary 15 kHz. 


o connect terminals 



A through K to the HT, LT, + 5 volts, or GND buss to 
program the synthesizer to match the i-f frequency 
of your receiver. Terminal X should be connected to 
HT for receivers that use high-side injection, and 
connected to LT for receivers that use low-side in¬ 
jection. Table 1 lists several i-f frequencies and the 
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proper connections for programming. Receivers with 
i-f frequencies, other than those listed in table 1 H 
can be programmed using the following example. 
Table 2 lists the BCD values that correspond to ter¬ 
minals A through K. The left-hand column lists the 
transmit and receive values that should be pro¬ 
grammed. The transmit value is always 1360, The 
receive value is determined by the receiver i-f fre¬ 
quency, If the receiver i-f frequency is 10.7 MHz 


duced, as required, by the addition of series resis¬ 
tance at the point of interface. Any additional inter¬ 
facing components should be as close to the inter¬ 
facing point (usually the crystal socket) as possible. 
Optimum results are obtained if connections are sol¬ 
dered at the interlace point. Satisfactory results 
should be obtained by plugging into an unused crys¬ 
tal socket. If this method is used, insure that all 
mechanical connections are solid. 



fig, 6 Output of the synthesizer as seen on the display of a spectrum analyzer. At left, the horizontal scale is 2 MHz/division, 
while the vertical is 10 dB/divisron; right, the horizontal scale calibration has been shifted to 200 kHz/divrsion. 


with high-side injection, 107 should be added to 1360 
for the receive value. The 8QG and 400 values are pre 
wired on the printed circuit board and do not have 
to be programmed. In the transmit frequency row, 
write the BCD value which equals 1360. In the re¬ 
ceive row, write the BCD equivalent of the receive 
value. Under the receive row, write HT for all values 
which are 0 in transmit and 1 in receive. Write + 5 
volts for all values which are 1 in transmit and 1 in 
receive. Write GND for all values which are 0 in 
transmit and receive. These are the values which 
should be programmed to terminals A through K. 

Output divider program is given in table 3, Trans¬ 
mit and receive divider should be the same as the 
crystal multiplier for your transceiver. Output divider 
programming terminals L through V are the square 
pads located at either end of U14 and U15, 

interfacing 

A proper interface between the 400 PRO and your 
transceiver is a must for satisfactory performance. 
With the 400 PRO, the transceiver's oscillator (trans¬ 
mit and receive) must operate as a buffer amplifier 
instead of an oscillator. The drive level at the trans¬ 
ceiver must be the same as if a crystal were stilt 
being used. Drive level from the 400 PRO is in most 
cases higher than that of a crystal It should be re- 


With some transceivers, one side of the crystal is 
switched with the channel selector while the other 
side is connected to ground through a trimmer ca¬ 
pacitor, Interfacing with this type of transceiver is 
best accomplished by adding a solid chassis ground 
to which the 400 PRO ground (shield side of coax) 
should be connected. The center conductor is then 
connected to the switched side of the crystal socket 
(through the proper interfacing components). 

The basic requirement for operation is adequate 
drive at the appropriate frequency, which need not 
necessarily be exactly the same as the crystal it re¬ 
places, For example, if your receiver requires a 48 
MHz crystal (as does the HW202), it will work quite 
well with a 24-MHz signal The oscillator will then 
act as a doubler. Other transceivers require a 15- 
MHz crystal which is multiplied by nine. These os¬ 
cillators will operate with a 23-MHz input multiplied 
by six. 

The 400 PRO, as wired in this article, will work the 
entire two-meter band. Few transceivers are broad 
enough to allow full power output or maximum sen¬ 
sitivity across the entire band. Don't be alarmed if a 
couple of MHz is your limit. This problem is very pro¬ 
nounced with commercial-band radios such as 
Motorola and GE. 

When interfaced properly, the transceiver will 
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work just the same with the 400 PRO as with a crys¬ 
tal. If it does not, it is either not interfaced properly 
or other problems exist. The most common other 
problem is rf leakage into the 400 PRO. The symp¬ 
toms of rf leakage are distorted or low frequency 
audio on transmit. This distortion may come and go 
when the equipment is moved. In some cases, move¬ 
ment of the microphone, rf or audio cables, nearby 
objects, or even people can cause the intermittent 
distortion. In severe cases, the movement of one's 
hand near the equipment can cause distortion. The 
most common cause is poor or missing ground con¬ 
nections. Signals can also be coupled in via either 
the transmitter, receiver, PTT, or the +12 volt line. 
Any problems entering on the 4- 12 volt or PTT line 
can be eliminated by the use of feedthrough capaci¬ 
tors. Coupling through the transmitter or receiver 
lines can be eliminated by the addition of a lowpass 
filter inside the 400 PRO. In extreme cases, an ad¬ 
ditional lowpass filter may be required at the trans¬ 
mitter end of the coaxial cable. The filter can be the 
same as in the 400 PRO and should be mounted in¬ 
side the transceiver at the point of entry; ground it 
well. If filtering is done after interfacing, recheck the 
drive levels. 

The 400 PRO can be used in one crystal position, 
with crystals used in others. With this set-up, the 400 
PRO should be turned off any time the transceiver is 
used in a crystal mode. Failure to do so can result in 
spurious output in the transmit mode and unwanted 
birdies in the receive mode. 

Interconnecting cables between the 400 PRO and 
your transceiver should be a good quality 50-ohm 
coax; the miniature RG-174 works very well. Never 
use audio cable, shielded or unshielded. Good 
grounding is an absolute must. Short interconnect¬ 
ing cables are obviously best, but several 400 PRO'S 
are now being used with trunk-mounted, com¬ 
mercial-band equipment. (I use one with a Motrac 
U43MHT.) Miniature coax is used between the dash- 
mounted 400 PRO and the trunk-mounted radio. One 
potential problem with commercial-band radios is 
high resistance in the tensile cord push-to-talk line. 
This manifests itself in the inability to switch the 400 
PRO from receive to transmit. The problem can be 
corrected by either replacing the microphone cord or 
reducing the resistance such that Q3 will switch 
when the PTT button is pressed. 

direct fm 

Most transmitters are phase modulated instead of 
true fm. However, for those that are true fm, the 400 
PRO will not simply plug into the crystal socket and 
function. The phase lock action of the 400 PRO will 
not allow the output frequency to be shifted. To 
solve this problem, the VCO in the 400 PRO must be 


direct-fm modulated. This is accomplished by apply¬ 
ing audio from the transceiver directly to the 400 
PRO VCO. Fm produced in this manner is of superior 
quality. The 400 PRO can be frequency modulated 
when used with either fm or pm rigs. 

5-kHz offset 

The 400 PRO was not designed for 5-kHz output 
steps. A very simple modification, however, can be 
made that will provide 5-kHz output increments. 
This is accomplished by the addition of a toggle- 
switch selectable capacitor (see fig. 5) which will 
alter the divide ratios. The change will result in an 
error of 34 Hz/MHz at the two-meter output fre¬ 
quency. For example, if the 400 PRO is set up for no 
error at 146.005 MHz, the transceiver will exhibit a 
67-Hz error at each end of the band (144.000 to 
147.995). When not in the 5-kHz mode, the 400 PRO 
will operate normally and will have no error caused 
by this modification. 

The off-set capacitor shown in fig. 5 can be 
mounted on the printed circuit board or at the toggle 
switch. Interconnecting cabling (RG-174) should be 
kept as short as is practical (15 cm [6 inches] or less). 

The easiest method found for initial setup is to cal¬ 
culate the required transmit frequency, with and 
without +5 kHz off-set. With the off-set selected, 
adjust C20 for the required frequency. Switch back 
to the normal position and pull the frequency back 
down as required with C Q fs> You may have to repeat 
this procedure a couple of times. The transmit mode 
was chosen for initial setup because of the calcula¬ 
tion — no i-f off-set is involved. 

After the 400 PRO is interfaced to your rig and 
working properly, the same adjustment procedure 
can be used while monitoring your transmitter out¬ 
put frequency with a frequency counter. Once prop¬ 
erly adjusted in the transmit mode, the receive fre¬ 
quency is automatically set and will require no fur¬ 
ther adjustment. 

conclusion 

Although many 400 PROS have been built and 
used with a variety of rigs, additional interfacing in¬ 
formation is always welcome. If you encounter any 
unusual interfacing problems to which you find a 
solution, it would be greatly appreciated if you would 
jot down the details and mail them to me. By the 
same token, if you encounter problems you cannot 
solve, I will be glad to try to help you. The following 
information must be furnished: transmit and receive 
crystal formulas, multiplier arrangement, and a sche¬ 
matic. If you are going to have a problem with the 
400 PRO, it will most likely be in interfacing it to 
your rig. 

ham radio 
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optimizing 
and measuring 

fm deviation 


Louder isn’t 
necessarily better 
in an fm transmitter — 

intelligent use 
of the deviation control 
will produce maximum 
talk power per watt 

In fm radio transmission, the louder the modulat¬ 
ing signal into the microphone the greater the varia¬ 
tion of the carrier from its center, or resting, frequen¬ 
cy. Generally this also means a stronger audio signal 
at the detector of a properly tuned fm receiver. The 
amount of the plus or minus frequency swing is called 
deviation. Deviation is talk power, and that's good — 
most of the time but not always. 


I There are three conditions under which increased 
deviation is not to the user's advantage. First, FCC 
Regulation Part 97.65 limits the deviation to ±3 kHz 
on frequencies below 29.0 MHz and between 50.1 
and 52.5 MHz. Deviation is limited to ±20 kHz for afl 
other authorized Amateur Radio frequencies. Contin¬ 
ued violation of the regulation could result in zero 
talk power; Get the message? 

Second, particularly in the 2-meter band, interfer¬ 
ence between stations operating on different fre¬ 
quencies is minimized if the portions of the frequency 
spectrum used by each of the stations don't overlap. 
This is shown graphically in fig. 1 The amateur com¬ 
munity long ago recognized the potential for a prob¬ 
lem and used some of its better thinking to find ways 
for avoiding the interference. The solution is best 
seen in the band plans for 2-meter repeater opera¬ 
tion, where the generally used frequencies are 10 kHz 
apart, corresponding approximately to a ±5 kHz 
deviation limit. 

The decision to self-impose a 5-kHz deviation limit 
when the FCC was offering up almost four times that 
much wasn't entirely magnanimous. (Required band- 

By Ray Isenson, N6UE, 4168 Glenview Drive, 
Santa Maria, California 93454 



20 


January 1979 









width is approximately 2 x deviation f maximum 
modulating frequency. Thus, for a 3-kHz modulating 
frequency, and FCC permitted maximum deviation, 

JQ j 

the required bandwidth would be 7 - 18. 5 

4 

kHz.) This becomes evident in an examination of the 
third condition, under which it's to the user s advan¬ 
tage to limit the deviation, 

modulation index 

In fm radio transmission, the total power radiated 
is independent of the modulation. When the carrier is 
modulated (deviated), power is transferred from the 
carrier to the intelligence sidebands. The amount of 
power that's transferred depends on the modulating- 
signal amplitude and something called the modula¬ 
tion index (Ml), Wenoted previously that the achieved 
deviation varies with the modulating-signal ampin 
tude. The modulation index is the ratio of the fre¬ 
quency deviation to the modulating-signal fre¬ 
quency. 

For example, if a transmitter deviates 5 kHz with a 
modulating signal of 2 kHz, at some amplitude the 
modulation Index would be 5/2=2. 5. The relation¬ 
ship between the relative amount of power in the car¬ 
rier and sidebands and the modulation index is 
shown in fig, 2. It's evident that the maximum 
amount of power is transferred to the sidebands 
when the modulation index is approximately 2.4; 
that is. 

Ml = b? = 2.4 (II 

audio bandwidth 

Students of audio-frequency phenomena know 
that, although the full spectrum of human speech is 
between approximately 100 and 8000 Hz, only a small 
fraction of that range is normally used. If everything 
below 1000 Hz is filtered, comprehension is not af¬ 
fected, but the result is a mechanical, unnatural 



fig. 1, With center frequencies 10 kHi apart, two fm stations 
will still experience some mutual interference if each modu¬ 
lates to 4.5 kHz deviation with a 1,5 kHz tone 



fig, 2. Relative amplitude of the rf power remaining in the 
carrier as a function of modulation index 


sound. If frequencies above 1000 Hz are filtered, the 
result is a varying amplitude mumble that s almost 
devoid of intelligence. As more and more of the fre- 
quencies above 1 kHz are permitted to pass, compre¬ 
hension increases rapidly until about 1800 or 2000 Hz 
is reached. Comprehension then increases less rapid 
ly until, by 3000 Hz, almost nothing is added to com 
prehensibility by increasing bandwidth. If eq. 1 is 
examined in light of this; 


Ml = 


Dev 



2 f 


Dev = F m x 2 ,4 = (I kHz to 2 kHz) x2T (2) 
= 2.4 kHz to 4. 8 kHz 


Thus, the most effective way to use the rf power 
and obtain maximum readability is to hold the achieved 
deviation between about 2.5 and 4.5 kHz; the lower 
number for bass-voiced males, the higher number for 
Tenors and sopranos. Thus it's possible at one and 
the same time to keep the FCC and fellow hams hap 
py — or, at least, off your back - and to make effi¬ 
cient use of the rf power from the transmitter. Ad 
justing the transmitter to achieve the desired and 
maximum deviation isn't difficult. It consists solely of 
tweaking a couple of potentiometers while making a 
few measurements. 


audio gain and deviation controls 

Typically, the signal from the microphone is ac- 
coupled to a one- or two-stage audio amplifier; then 
to a clipper and filter, then to a deviation-level control 
stage, and finally to the modulator. Most, but not all, 
transmitters have a means of gain adjustment in the 
audio amplifier stage. All fm transmitters should have 
a potentiometer for controlling deviation-level set, 
or, maximum deviation. Really good matching of the 
microphone, the user's speech characteristics, and 
the transmitter can be accomplished only when both 
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controls are present. If only a deviation-level set con¬ 
trol is available a useful degree of optimization is still 
possible, although the user may have to experiment 
with different microphones to get the best match. 

an analogy 

To visualize the interaction between audio gain 
control and deviation level set, it's convenient to use 


for a simple, inexpensive deviation meter is described 
later. 

Two representative audio input circuits are shown 
in fig. 3. One consists of discrete components; the 
other, an integrated circuit. The oscilloscope is con¬ 
nected to point A, and audio gain is varied with the 
setting of R1. Excite the microphone with a steady 
tone in a normal speaking voice. This can be done, 



fig. 3. Typical fm-transmitter audio input circuits. Sketch 
(A) uses discrete components; sketch 16) uses an 1C. R1 
is for audio gain; R2 is the deviation-limit control. Oscil¬ 
loscope is connected at point A in both circuits. 

a simple analogy. Picture a small system made up of 
a water well, an electric pump, a faucet, and the con¬ 
necting pipes. It's clear that until the pump is turned 
on no water will flow, faucet open or closed. Now, 
turn on the pump with the faucet closed and still no 
water flows. As the faucet is gradually opened, more 
and more water will flow until the maximum flow rate 
of the pump is reached. After that, further opening 
of the faucet results in no further flow increase. 

Thus we see that the pump really determines the 
flow rate; the faucet can only limit it. And so it is with 
the audio amplifier and deviation-level controls. The 
amplifier is the pump; the deviation control is the fau¬ 
cet. The point is that the amplifier establishes the 
average deviation achieved during transmission. The 
deviation control provides a high side limit to the 
deviation. 

setting the deviation 

For best results, audio amplifier gain should be set 
to place the achieved deviation somewhere between 
2.5 and 4.5 kHz for normal speech, as previously 
described; and the deviation level should be set to 
limit the deviation to 5 kHz on very loud sounds into 
the microphone. At the same time, care must be 
taken to avoid overdriving the audio amplifier so that 
speech fidelity will be maintained. Audio gain can be 
set only with an oscilloscope. A deviation meter is 
required for the remaining adjustments. The circuit 



for example, by saying "fo-o-o-ore," as on a golf 
course, while varying R1 until the audio peaks are 
barely flattened as seen on the scope. Even in the 
absence of an audio-gain control this is a good 
check. If it's necessary to holler into the microphone 
to get limiting, a new mike may be in order. 

simple deviation meter 

A minimal deviation meter consists of a suitable 
radio receiver and a calibrated, peak-reading volt¬ 
meter. The accompanying photograph shows such a 
device. It consists of the metering circuit shown in 
fig. 4 and a commercial scanner. Most of the circuit 
is mounted on a 25.4 x 38 mm (1 x 1.5 inch) printed 
circuit board fitted into the scanner. Voltage is taken 
from the scanner power supply. The only modifica¬ 
tion to the scanner is the removal of a capacitor, as 
described later. The scanner function is not affected. 
Contained in the meter housing are the two 
switches, the calibration pot, and the smoothing 
capacitor. The exact layout of the printed circuit 
board depends on the transformer and the meter- 
input pot used, so it's not shown here. The layout 
isn't at all critical. Any fm receiver capable of precise 
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tuning to the carrier frequency of the transmitter to 
be tested can be used. In many cases, no modifica¬ 
tion to the receiver need be made. At most, as dis¬ 
cussed later, it may be necessary to lift, temporarily, 
one end of a capacitor to use the receiver. 

component selection 

None of the voltmeter component values are criti¬ 
cal. The diagram represents what I had in my junk 
box. I salvaged the diodes from surplus computer 
boards. Those selected had the lowest reverse cur¬ 
rent (cataloged, not measured). If you don't have a 
100-microampere meter, the 50-microampere VU 
meter, 5E3705, currently offered by Polypaks for just 
over $1, is most acceptable. Transformer T1 was sal¬ 
vaged from a junked, transistorized a-m broadcast 
receiver. Anything with a Ik - 10k input impedance 
and with a transformation of two to three times that 
impedance in the center-tapped secondary will do. If 
all else fails, and your junk box is as barren as Mother 
Hubbard's cupboard, a Triad A31X, Stancor TA31, 
or Allied interstage 6T14PC would be ideal. 

Referring to fig. 4, Cl is an input coupling capaci¬ 
tor for U1. Any value between 10 and 100 micro¬ 
farads will do for capacitor C4; its function is to sta¬ 
bilize the voltage across CR3. The 40/tF capacitor 
(C3), shunting pot R5, and the meter provide meter 
damping. The optimum value of C3 depends on the 
internal resistance of the meter and the magnitude of 
the calibration resistance. I tried several values be¬ 
tween 10 and 200 microfarads before deciding that, 
for my setup, the 40-microfarad capacitor was ade¬ 
quate. The meter movement was damped but not to 
the point of being sluggish. It's a matter of personal 
preference. 

precalibration notes 

Before discussing meter calibration, I should com¬ 
ment on a possible need for temporary modification 
of the receiver. To reduce the consequences of ther¬ 
mally induced noise in the a-f amplifiers, it's custo¬ 
mary to use frequency pre-emphasis and de-empha¬ 
sis. The fm transmitter emphasizes the higher audio 
frequencies by shaping the amplifier-response curve. 
The receiver uses a de-emphasis circuit following the 
discriminator or detector to re-establish balanced 
levels. 

To measure deviation the signal must be picked off 
ahead of the de-emphasis circuit. When discrete 
components are used, as in the circuit of fig. 3A, the 
deviation meter can be connected at point A with no 
circuit change. 

If the receiver uses an 1C for the detector, it will be 
necessary to defeat temporarily the de-emphasis cir¬ 
cuit by lifting the ground side of a capacitor. If the 1C 



NOTES UNLESS OTHERWISE SPECIFIED 

/.ALL RESISTORS ARE 1/4 WATT 4 Tl (SEE TEXT) 

2 CRI.CR2, CR3 ARE IN459. 5 Ul ISLM380. 

3 Ml IS lOOpA (SEE TEXT). 

fig. 4. Schematic of a simple deviation meter discussed in 
the text. Component values are not critical. 

is a type CA3065, MC1358, /iA3065, ULN2165, 
C6063P, or SK3072, lift the ground side of the capa¬ 
citor connected to pin 7 and connect the meter at pin 
14. If it is a type CA2111A, MC1357P, C6062P, or 
SK3135, lift the ground side of the capacitor con¬ 
nected at pin 14 and pick up the signal on pin 1. For 
other chips consult the manufacturer's data or per¬ 
haps the receiver circuit diagram. Look for a capaci¬ 
tor in the range 0.005 - 0.1 microfarad from a pin to 
ground and not by-passing a resistor. I removed the 
0.005-microfarad capacitor from the de-emphasis cir¬ 
cuit in my Pace scanner and found that it made so lit¬ 
tle difference in the audio quality that it was never 
replaced. 

meter calibration 

Having ensured the readings will be free of de-em¬ 
phasis effects, meter calibration is straightforward. 
The easiest way to do this is to use a digitally synthe¬ 
sized transmitter as a signal source. 

First, disconnect the transmitting antenna and 
connect a suitable dummy load. Tune the transmitter 
and the receiver to be used with the deviation meter 
to the same frequency. Close the transmit switch 
with no modulation present and measure the dc volt¬ 
age at the discriminator or detector output. Be sure 
to use a dc-coupled oscilloscope or a high-impe¬ 
dance voltmeter. If both rigs are tuned to frequency 
and the discriminator is properly balanced, there will 
be zero volts out. If some other voltage is sensed, 
find out why and correct it before proceding. 

Next, shift the transmitter frequency up 5 kHz by 
using the PLUS 5 KHZ switch on the transmitter. 
Read and note the voltage at the discriminator out¬ 
put. It will be on the order of 1 volt. Now, leave the 5 
KHZ switch alone but decrease the transmitter fre¬ 
quency 10 kHz. Voltage at the discriminator should 
be of the same magnitude but of opposite polarity to 
that previously measured. That is, if it was + 1 volt, it 
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fig. 5. Typical fm discriminator using discrete components. 
The deviation meter can be connected at point A with no 
circuit changes. For circuits using ICs, see text. 


should now be - 1 volt. If necessary, retrim the dis¬ 
criminator until positive and negative frequency off¬ 
sets yield the same voltage amplitude at the discrimi¬ 
nator output. Having achieved that, the receiver is 
known to be balanced, and the detector output for 
± 5 kHz is known. 

A decision is now in order. What is the desired full- 
scale reading for your deviation meter, and over what 
range is it to be linear? In the prototype unit I opted 
for, a 10-kHz full scale was necessary to have the 
desired 5 kHz at center scale. I chose, rather arbitrari¬ 
ly, to make the meter linear up to 7.5 kHz to allow for 
some padding beyond the region of primary interest. 
You may want to use some other numbers. Changes 
from the following procedure to yield numbers of 
your choice should be obvious. 

meter linearity 

Assuming the 7.5-kHz linear range is acceptable, 
set the output of an audio-frequency generator so 
that its peak-to-peak value is three times the previ¬ 
ously measured 5-kHz deviation output voltage. 
(Note that for 10-kHz linearity, the p-p reading 
should be four times the reading previously 
measured.) 

The frequency isn't critical. If nothing else is avail¬ 
able, use a 60-Hz signal. A 1000 - 3000 Hz signal is 
preferred. Feed the signal to the deviation-meter in¬ 
put while observing the output waveform (pin 6 of 
the LM380) on your oscilloscope. Adjust the potenti¬ 
ometer connecting pins 2 and 3 of the 1C for maxi¬ 
mum signal output without limiting or other distor¬ 
tion. This establishes meter linearity. 

Decrease the injected-signal amplitude until it's 
twice the 5-kHz deviation voltage. Again, this is 
peak-to-peak voltage. Adjust the meter series pot un¬ 
til the needle points where desired (center scale on 
the prototype). The deviation meter is now calibrated 
and can be used to set the deviation-limit level of the 
transmitter being adjusted. 


calibration using a frequency counter 

In the absence of a digitally synthesized transmit¬ 
ter, the deviation meter can be calibrated using an 
audio signal generator and a frequency counter. The 
technique involved derives from further application 
of eq. 1. At a modulation index of 2.4 there's no 
power in the carrier, all of it having been transferred 
to the sidebands. For a deviation of 5 kHz, a modula¬ 
ting frequency of 2080 Hz is necessary to get an Ml 
of 2.4. ( 5000/2080 = 2 . 4 ). 

Set up a transmitter and the receiver to be used 
with the deviation meter on a common frequency, as 
before. This time, however, adjust the discriminator 
very slightly so that a dc voltage is measured in the 
presence of unmodulated rf. Now inject the 2080-Hz 
signal into the audio input of the transmitter. It can 
be audio coupled through the microphone or directly 
coupled, whichever is convenient. Increase the 
injected-signal amplitude from a very low level while 
observing the dc voltage at the discriminator output. 
This voltage will drop to zero when the injected-sig¬ 
nal amplitude corresponds to a 5-kHz deviation. 
Holding the amplitude constant, drop the frequency 
to about 1000 Hz and tweak the series pot used for 
calibrating the meter until the latter indicates 5 kHz. 
Check pin 6 of the LM380 to make sure that the sine 
wave at that point isn't distorted. If it is, adjust the 
pot across pins 2 and 3 of that chip to remove the dis¬ 
tortion, and readjust the meter calibrating resistor as 
necessary. 

setting deviation 

Excite the microphone with any loud, high-fre¬ 
quency tone — a loud sustained whistle is adequate. 
Adjust the deviation level control so that the devia¬ 
tion meter reads no more than 5 kHz. Talking into the 
microphone in normal tones should yield an average 
deviation of 2.5 kHz to 3.5 or 4 kHz — again depend¬ 
ing on individual voice pitch. If it's much less than 
this, and if the rig has an audio gain control, try 
increasing the gain slightly. Recall, however, that the 
gain control was previously set at the upper level of 
the amplifier's linear range. Therefore a tradeoff be¬ 
tween amplitude and amplitude linearity will have to 
be made. 

If a TOUCH TONE™ pad is used, the high tone 
group should cause a deviation meter reading of 4 - 
4.5 kHz; for the low tone group, it should be about 
3 kHz. 

You've now properly set the average and maxi¬ 
mum deviation on your fm transmitter. Stand by to 
pride yourself on the fact that your rig is giving you 
maximum talk power per watt input, and that you're 
one of the good guys when it comes to bandwidth 
conservation. 

ham radio 
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10-GHz Gunnplexer transceivers — 


construction 
and practice 

Discussion of the 
various aspects of 
Gunnplexer transceiver 
construction and operation, 
including two practical 
transceiver designs 


I Microwave communications is one of the last 
frontiers of Amateur Radio; thanks to the Gunnplex¬ 
er transceiver module offered by Microwave Associ¬ 
ates, it's now easier than ever to put together a prac¬ 
tical station for amateur operation on the 10-GHz 
band. Only a few years ago a "simple" microwave 
setup required a rack-full of equipment and friends in 
the industry who could provide hard-to-find parts* 
With the Gunnplexer, an entire microwave system 
can now be held in one hand. It can be easily back- 
packed to the highest mountain tops, and it can be 
operated from a single 12-volt battery. 

As you receive it, the Gunnplexer module is not a 
complete transceiver; to put it on the air you need a 
dc power supply, a simple speech amplifier, and an 
fm receiver. You can put together a working system 
in one evening. To build a complete transceiver like 
that described in this article will take a little longer. 

what is a gunnplexer? 

The heart of the Gunnplexer is the Gunn diode 
oscillator, named after the IBM engineer who invent¬ 
ed it in 1963, John Gunn. While measuring the resis- 

By James R. Fisk, W1HR, ham radio, Green¬ 
ville, New Hampshire 03048 
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lance of gallium arsenide (GaAs), Gunn found that 
when the voltage across a thin wafer of the material 
was increased above a certain point, the current fluc¬ 
tuated at microwave frequencies. The mechanism 
which caused this was a mystery at first, but Gunn 
suspected a negative resistance due to electron 
movements within the gallium arsenide. This eventu¬ 
ally proved to be the case (a detailed description of 
the Gunn diode phenomenon is contained refer¬ 
ence 1). 

When a Gunn diode is placed in a resonant micro- 
wave cavity, small amounts of power can be obtained 
at the desired frequency; The cavity can be tuned 
mechanically, or a voltage-variable capacitor (varac¬ 
tor) may be used to change the resonant frequency 
of the cavity. The Gunnplexer (fig. 1) uses both a 
mechanical tuning screw and a varactor diode; fre¬ 
quency modulation is obtained by placing a small 
modulating voltage across the varactor. Power is 
coupled out of the cavity through an iris. The size of 
the iris must be determined experimentally for the 
best compromise between maximum power output 
and isolation from changes in diode impedance and 
load. 

In the Gunnplexer the Gunn oscillator provides 
both the transmit power and the locaLoseillator injec¬ 
tion for the mixer diode. The ferrite circulator couples 
a small amount of energy into the low-noise Schott- 
ky mixer diode and isolates the transmit and receive 
functions. Since the Gunn oscillator functions as 
both the transmitter and receive local oscillator, the 
i-f receiver at each end of the communications link 
must be tuned to the same frequency, and the fre¬ 
quencies of the Gunn oscillators at each end of the 
link must be separated by the if. 


fig. 1. Cutaway view of the Microwave Associates Gunn- 
plexer. The Gunn diode is mounted in a resonant cavity 
which is tuned by a tuning screw (coarse tuning] and a va¬ 
ractor (fine tuning) Microwave energy is coupled out of the 
cavity through an iris. The ferrite-rod circulator couples a 
small amount of rf energy into the Schottky mixer diode; 
the circulator also isolates the transmit and receive func¬ 
tions and allows full-duplex operation. 

Confused? Take a look at fig. 2. Here Gunnplexer 
1 is tuned to the center of the 10-GHz amateur band 
at 10250 MHz. If a 30-MHz i-f receiver is used, Gunn¬ 
plexer 2 must be tuned either 30 MHz higher or lower 
than Gunnplexer 1. Assume it's tuned 30 MHz higher 
at 10280 MHz; its signal will mix with the 10250 MHz 
LO in Gunnplexer 1 to provide an output to the 
receiver at 30 MHz. Conversely, the 10250-MHz 
transmit signal from Gunnplexer 1 will mix with the 
10280 MHz LO in Gunnplexer 2 to provide an output 
at 30 MHz. 

gunnplexer communications range 

One of the first and most asked questions about 
Gunnplexers is, what is their maximum range? Since 
most microwave communications systems are based 
on fine-of-stght transmission, it's a relatively easy 
matter to determine The effective communications 
range of any Gunnplexer system. When the distance 
between the two stations is known, path loss rn dB is 
given by: 

92. 5 dH + 20 log/(GHz) + 20 lag D (kilometers) 

96.6 dB + 20 log f (GHz) + 20 log 1) (miles) 

where /is the operating frequency and D is the dis¬ 
tance between transmitting sites. Note that each 
time the frequency is doubled, the path loss increases 
by 6 dB. This is shown graphically in fig. 3, which 
shows the path loss vs distance for each of the ama¬ 
teur bands above 1000 MHz. At 10250 MHz, the cen¬ 
ter of the 10-GHz amateur band, the path loss equa¬ 
tion can be simplified to: 

112*7 + 20 log D (kilometers) 


Microwave Associates 10-G Hz Gun nplexer. 116.8 + 20 log D (miles) 
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In other words, the path loss over a distance of 1 
km is 112.7 dB; it increases 6 dB each time the path 
length is doubled. The objective is to build enough 
gain and sensitivity into the microwave system to 
overcome the loss over the desired path. This is a 
function of transmitter power, antenna gain, receiver 
sensitivity (noise figure), and receiver bandwidth, but 
it's not as complicated as it sounds because all these 
factors can be easily translated into dB. 

The graph of fig. 4 has been designed to simplify 
the calculation of communications range at 10250 
MHz and is normalized to a power output of 15 mW, 
receiver bandwidth of 200 kHz, 12-dB noise figure, 
and 17-dB gain antennas at each end of the link. This 
is what I consider a minimal Gunnplexer system. The 
horizontal line labelled THRESHOLD is the beginning 
of reception of intelligible speech and allows no mar¬ 
gin for fading due to rainfall, multipath propagation, 
or other environmental effects. With the minimal 
Gunnplexer system, threshold occurs at a distance of 
about 127 kiliometers (76 miles). Since a carrier-to- 
noise ratio of 8-10 dB is recommended for reliable 
communications, about one-third this distance could 
be used for successful communications. 

There are four major things which can be done to 
increase range: use higher transmitter power, reduce 
receiver bandwidth, improve receiver sensitivity, or 
increase antenna gain. The effects of power output 
and receiver bandwidth are shown in the chart on 
fig. 4. Each improvement in system performance 
adds the stated number of dB to the carrier-to-noise 
ratio. A 40-mW Gunnplexer with a receiver band¬ 
width of 25 kHz, for example, improves the carrier- 
to-noise ratio by 13.3 dB (4.3 dB for 40 mW transmit¬ 
ter power, plus 9.0 dB for reduced bandwidth). This 


PATH LENGTH (MILES) 


/ 15 2 3 4 5 6 7 89IO 15 20 30 40 50 IOOI25 



PATH LENGTH (km) 


fig. 3. Path loss vs distance for each of the six amateur 
microwave bands. Note that path loss increases 6 dB each 
time the frequency or path length is doubled. Loss over a 
61.7-km path at 1215 MHz, for example, is 130 dB; at twice 
the frequency (2430 MHz) the loss is 6 dB greater; at 8 times 
the frequency, near the 10 GHz band, loss is more than 18 
dB greater. This graph assumes line of sight with no ob¬ 
structions of any kind. 

the path loss is 146.7 dB. The other item which is 
fixed is the thermal noise floor, at - 144 dBm, which 
is set by the laws of nature and determines the ulti¬ 
mate sensitivity of the receiver. 2 

Beginning at the transmitting end of the link, we 
have 15 mW power output (4-11.8 dBm). To this is 
added the 17-dB gain of the antenna. When the path 
loss is subtracted, the signal level at the receiving site 
is -117.9 dBm. The 17-dB-gain receiving antenna 


fig. 2. Gunnplexer operation. Since the 
same oscillator is used as both a trans¬ 
mitter and local oscillator for the mixer, 
the i-f at each end of the link must be at 
the same frequency, and the Gunn oscil¬ 
lator frequencies must be separated by 
the i-f. In the example shown here, 
Gunnplexer 1 is tuned to 10250 MHz; 30- 
MHz receivers are used, so Gunnpiexer 
2 at the other end of the link must be 
tuned either exactly 30 MHz higher or 
lower (to 10280 or 10220 MHz). 


gunnplexer I 


GUNNPLEXER Z 



system would provide a carrier-to-noise ratio of 8 dB 
at a line-of-sight distance of 233 kilometers (145 
miles). 

When calculating the communications range of a 
microwave system, all the gain and loss components 
of the system must be considered, as shown in fig. 
5. Here a distance of 50 km (30 miles) is assumed, so 


increases the signal to - 100.9 dBm. From this must 
be subtracted the 12-dB noise figure and the 200-kHz 
bandwidth factor (23 dB), for a signal level of - 135.9 
dBm. The difference between this and the thermal 
noise floor at - 144 dBm is the carrier-to-noise ratio. 
For this link, +8.1 dB. 

The easiest way to improve range is to use a higher 
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fig. 4. Carrier-to-noise ratio vs distance for two 15-mW 
Gunnplexers at 10250 MHz, equipped with 17-dB-gain horn 
antennas; receiver noise figure is assumed to be 12 dB with 
200 kHz bandwidth. The THRESHOLD line is the beginning of 
the reception of intelligence. At a distance of 127 km (76 
miles) the carrier is at the noise level or threshold; at a dis¬ 
tance of about 40 km (25 miles) the carrier-to-noise ratio is 
10 dB, the minimum signal level recommended for reliable 
voice communications. Range can be lengthened by in¬ 
creasing transmit power, decreasing bandwidth, or adding 
antenna gain (see text). Improvements in dB for increased 
output and narrower bandwidth are shown. 

gain antenna. Unlike the lower frequencies, where 
antenna gain is hard to come by, on the microwave 
bands it's relatively easy. A 24-inch (61-cm) parabolic 
reflector, for example, yields 32 dBi gain. If used at 
only one end of the system shown in fig. 5, this 
would have the effect of increasing the range to 


tern which phase locks the Gunn oscillator to a crys¬ 
tal-controlled reference oscillator. The cost of a 
phase-locked system is somewhat less than that of a 
commercial parabolic reflector, but system gain is 
only on the order of 12-13 dB when compared with a 
system with 200-kHz receiving bandwidth. On the 
other hand, a phase-locked system permits the use 
of CW, which provides reliable communications with 
lower carrier-to-noise ratios than voice, so there may 
be the equivalent of an additional 4-5 dB gain 
available. 

For greater range you can also increase transmitter 
output or improve receiver noise figure, but both are 
expensive and limited to a certain extent by the pres¬ 
ent state of the art. 

gunnplexer performance 

The Gunnplexer performance measurements dis¬ 
cussed here were made by B. Chambers, G8AGN, of 
the Department of Electronic and Electrical Engineer¬ 
ing at the University of Sheffield, England, who is 
also a member of the Microwave Committee of the 
Radio Society of Great Britain. Front-end perform¬ 
ance was not measured because, in practice, 
receiver sensitivity and noise figure are highly depen¬ 
dent on the operator's choice of i-f strip and the 
degree of matching between the mixer diode and the 
i-f preamplifier. Therefore G8AGN made measure¬ 
ments only to check the performance of the Gunn 
oscillator. 

When a variable voltage was connected to the 
Gunn diode, it was found that rf power was pro¬ 
duced with an applied voltage as low as 5 volts. Most 
of the tests, however, were accomplished with + 10 



fig. 5. Example of a path-loss calculation at 10250 MHz. 
With two 15-mW Gunnplexers equipped with 17-dB gain an¬ 
tennas, and 12-dB noise figure in 200-kHz bandwidth, the 
carrier-to-noise ratio at 50 km is8.1 dB. 


nearly 2000 km (1200 miles) for the same 8.1 dB 
carrier-to-noise level! That's obviously well beyond 
line-of-sight for any two earth-based locations. One 
disadvantage of high antenna gain is antenna align¬ 
ment; the 4-degree beamwidth of a 24-inch dish 
leaves little room for error when pointing the antenna 
at another station. 

You can also increase range by reducing the band¬ 
width of your receiving system, but because of the 
thermal drift of the Gunnplexer, this requires a sys- 


Transmitter power, 15 mW 
Add transmitter antenna gain 
Subtract path loss 
Add receiver antenna gain 
Subtract receiver noise figure 
Subtract 200 kHz bandwidth factor 
Thermal noise floor 


+ 11.8dBm 
+ 17.0 dBi 
+146.7 dB 
+ 17.0 dBi 
-12.0 dB 
- 23.0 dB 


+ 11.8dBm 
+ 28.8dBm 

- 117.9 dBm 

- 100.9dBm 
-112.9 dBm 

- 135.9dBm 

- 144.0 dBm 


Carrier-to-noise ratio; +8.1 dB 


volts applied to the Gunn diode and + 4 volts bias on 
the varactor diode. 

Using a Systron-Donner model 6057 frequency 
counter with an upper frequency limit of 18 GHz, 
G8AGN found that the Gunn oscillator drifted down 
in frequency by about 3 MHz during the initial one- 
hour warm-up period. A further frequency check 15 



january 1979 


29 






60 


50 


£ 

£ 

K. 

$ 

ft 

* 3D 
O 
0. 

k. 

20 


40 


>0 


too 


m 

B 


Hi 



Hi 

IH 


1_ jjjj 


a 












n 

HI 

m 

i 

Hi 

Hi 

HI 




m 

IBH 

Hi 


Hi 


hi 

Hi 




H 




hi 


HI 


H 



Hi 

m 






1 


Hi 

Hi 

H 





Hi 


■ 


h 




HI 


Hi 

Hi 


iH 






iH 



H 

HI 


IH 

Hi 


tot 


tot to. 3 

FREQUENCY (GHz) 


(04 


(O 5 


fig. 6. Typical variation of Gunnpiexer output power as the 
frequency is tuned mechanically through the 10-GHz ama¬ 
teur band, as measured by G8AGN. At all frequencies the 
output was well above the rated 25 mW. 


minutes later showed that the oscillator was drifting 
down in frequency by about 28 kHz per minute. This 
rate of drift is quite acceptable in practice unless a 
narrow-band system is being used and there is no 
provision for AFC. 

The mechanical tuning range of the oscillator was 
checked next and found to extend from 9641 MHz up 
to 10764 MHz. The rf power output over this fre¬ 
quency range was measured with a Marconi model 
6460 power meter with a coaxial head, buffered by a 
fixed 20-dB pad. This was preceded by a coax-to- 
waveguide transition and slide-screw tuner which 
was adjusted before each reading to ensure that the 
oscillator was delivering power into a matched load. 
Fig. 6 shows the variation of rf output power over 
the frequency range from 10.0-10.5 GHz. Rf power 
measurements at the extremities of the tuning range 
showed 39 mW at 9641 MHz and 24 mW at 10764 
MHz. 

For a given setting of the mechanical tuning 
screw, the frequency of the Gunn oscillator may be 
tuned electrically by changing the voltage applied to 
either the Gunn diode or the varactor. Varying the 
voltage of the Gunn diode over the range from + 5 to 
4-11 volts produced a frequency change of 13.3 MHz 
about a preset value of 10250 MHz. This represents 
approximately 2.2 MHz per volt for frequency push¬ 
ing and is well within the quoted specification. 

With the Gunn diode held at 4-10 volts, the varac¬ 
tor bias was varied from 4- 1 to 4- 12 volts and meas¬ 
urements were made of both frequency and rf power 
output. Although up to 4-20 volts bias may be used 
on the varactor, measurements were made only to 
4-12 volts because this is the maximum voltage usu¬ 
ally available for portable operation. Fig. 7 shows the 


result of these measurements. It can be seen that the 
maximum electronic tuning range was approximately 
100 MHz, and that over this range the rf power out¬ 
put varied by about 3.5 dB. 

The final set of Gunnpiexer measurements made 
by G8AGN were concerned with the frequency-pull¬ 
ing performance of the Gunn oscillator. To make 
these measurements, the Gunnpiexer was set up to 
deliver power to a load consisting of an adjustable 
short circuit; therefore, by varying the axial position 
of the short-circuit plane within the waveguide, a 
wide range of load impedances would be seen by the 
oscillator. For an axial variation of the short-circuit 
plane of 20 mm (0.8 inch), corresponding to a dis¬ 
tance just greater than \ 2 /2 at 10250 MHz, the total 
frequency variation was found to be 12 MHz. 

The result of this test suggested that the ferrite cir¬ 
culator should be "transparent" enough for the 
Gunnpiexer to be frequency locked using a cavity 
wavemeter, and this, in fact, proved to be the case. A 
TEqii mode transmission-type cavity wavemeter 
with a quoted Q factor of 8000 was available. This 
was simply bolted to the Gunnpiexer assembly — the 
resulting separation between the wavemeter and the 
coupling iris to the Gunn oscillator being about 6.5 
cm (2.6 inches). The wavemeter cavity had provision 
for attaching a waveguide diode holder, and this was 
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fig. 7. Frequency variation and measured power output with 
changes in varactor bias, as measured by G8AGN. Power 
output varies less than 3.5 dB over the nearly 100-MHz 
tuning range. 
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used in conjunction with a sensitive milliammeter to 
detect when the cavity was tuned near resonance. 

With a little practice, G8AGN found that it was 
possible to hold the frequency of the Gunn oscillator 
to within 1 kHz for periods of minutes at a time. In 
view of this, it seems probable that the Gunnplexer 
could also be injection locked using a crystal con¬ 
trolled source, although this was not tried. 

power supply 

The first requirement for a Gunnplexer system is a 
regulated + 10 volt power supply. Unfortunately, 
there aren't any readily available, high-current, three- 
terminal 1C regulators with a 10-volt output (the 
Lambda LAS1510 meets these requirements, but is 
difficult to purchase in small quantities).* The 
answer is the Fairchild /aA78MG 4-terminal regulator, 
which requires only two external resistors to set the 
regulated output voltage (see fig. 8), This regulator 
will provide in excess of 500 mA output, so it's ade¬ 
quate for most Gunnplexer systems. 

For precise voltage adjustments, I have included a 
miniature 500-ohm pot between the two 4700-ohm 
resistors; this allows the output voltage to be set 
within a few millivolts of + 10 volts. If you're not this 
fussy, you can connect the IC's control terminal (pin 
4) directly to the junction of two 4700-ohm resistors 
— the output voltage should be within 5 per cent of 
the required 10 volts. This is probably close enough 
for most applications. 

In many circuits using the /aA78MG regulator the 
bypass capacitors may not be required. However, for 
stable operation of the regulator 1C over all voltage 
and current input ranges, bypassing is recommended 
by the manufacturer (0.33 /aF at the input and 0.1 /aF 
at the output). The input bypass is necessary if the 
regulator is located far from the filter capacitor in the 
power supply; bypassing the output improves the 
transient response of the regulator. 

tuning range 

The frequency of the Gunnplexer is controlled by 




fig. 8. Regulated Gunnplexer power supply can be adjusted 
to exactly +10 volts; with proper heatsinking, this circuit 
will provide current in excess of 500 mA. The 0.33~/xF capaci¬ 
tor at the input and 0.1 /xF at the output improve circuit per¬ 
formance. 



fig. 9. Simple +10 volt regulator using readily available 
parts, designed by W1SL, will supply up to 1 ampere. The 
723 regulator is available from Radio Shack (part number 
276-1740) as is the 2N3055 transistor (Radio Shack 276-1634). 


the voltage on the built-in tuning varactor, the set¬ 
ting of the mechanical tuning screw, and the supply 
voltage to the Gunn diode. Unless otherwise speci¬ 
fied, the Gunnplexer is mechanically tuned to 10250 
MHz at the factory with 10.0 volts on the Gunn diode 
and 4.0 volts across the varactor. The output fre¬ 
quency of the Gunnplexer can be adjusted ± 100 
MHz with the tuning screw, but I don't recommend 
touching the mechanical tuner unless you have ac¬ 
cess to a microwave frequency counter; you will find 
it difficult to accurately retune the unit to 10250, the 
center of most amateur activity on this band. 

The Gunnplexer can also be electronically tuned by 
varying the voltage across the varactor from 1 to 20 
volts; this is the preferred method, and a tuning 
range of 60 MHz is guaranteed. Electronic tuning 
range varies from unit to unit, but data is furnished 
with each Gunnplexer so you can easily estimate fre¬ 
quency output vs varactor voltage. Many units have 
an electronic tuning range of 100 MHz or more, so 
it's not necessary to touch the mechanical tuning 
screw for most amateur applications. 

Shown in fig. 10 is a plot of frequency output vs 
varactor tuning voltage for a 40-mW Gunnplexer that 
I am using at my station. The tuning curve is quite 
nonlinear, with the greatest frequency change — 50 
MHz — occurring as the varactor voltage is increased 
from 1 volt to 4 volts. An increase from 4 volts to 10 
volts moves the output frequency up 40 MHz, and a 
change from 10 volts to 20 volts increases the output 
frequency 46 MHz. The total frequency change is 136 
MHz. The tuning range of other Gunnplexers won't 
exactly follow this curve, but it gives you an idea of 
what you can expect. 

The varactor also provides a way of frequency 
modulating the unit. If a small modulating voltage is 


•Shortly after this article was written, Fairchild Semiconductor announced 
the /xA78COO series of 3-terminal voltage regulators which have rated out¬ 
put current greater than 500 mA. A 10-volt regulator, the ^A78C10C, is 
included in the series. 
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impressed on the varactor bias, the frequency will be 
varied at an audio (or video) rate. Because of the 
wide electronic tuning range, the required modula¬ 
tion voltage is very small; 10 mV or so for 75 kHz 
deviation, or less than 1 mV for 5 kHz deviation. 
However, don't plan on using narrowband deviation 
unless you have a crystal-controlled, phase-locked 
system for stabilizing the Gunnplexer frequency. 

The output frequency also varies with changes in 
the Gunn diode supply voltage — 15 MHz per volt 
maximum — but this isn't recommended as a tuning 
method. In addition, the power output and efficiency 
of the Gunnplexer has been optimized for a 10.0-volt 
supply, and you don't want to risk damaging the 
expensive Gunn diode. 
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fig. 10. Output frequency vs varactor bias for a 40-mW 
Gunnplexer used by W1HR. The tuning range of other Gunn- 
plexers won't exactly follow this curve, but can be esti¬ 
mated from the data furnished by Microwave Associates 
with each Gunnplexer 

In portable systems designed to operate from 4- 12 
volts, it's convenient to set the maximum varactor 
voltage at the + 10-volt Gunn diode supply. This pro¬ 
vides more than enough tuning range if you use a 30- 
MHz i-f system. Amateurs in Europe usually transmit 
voice on 10250 MHz and receive on 10280 or 10220; 
in the United States many stations have standardized 
10250 for transmitting and 10280 for receiving (for 
full duplex operation one station transmits on 10250 
and the other transmits on 10280). 

If you use fm broadcast receivers at each end of 
the link with a 10-volt varactor supply, you may not 
be able to obtain sufficient tuning range to cover the 
required 100 MHz. However, if you use an auxiliary 
varactor supply that will provide up to 20 volts, you 
should have no difficulty obtaining the required 
range. In many cases the nominal 12 volts available 
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fig. 11. If a multi-turn potentiometer is unavailable, varactor 
bias can be controlled by one of the methods shown here. 
The resolution of the circuit at (A) is about four times better 
than with a 10-turn pot; the circuit at IB) has somewhat 
less resolution but is less expensive. 


from an automobile battery will be sufficient. If you 
use an ac-powered dc supply for the varactor, how¬ 
ever, be sure it's well regulated and filtered. Any rip¬ 
ple on the supply line will result in hum modulation. 

varactor bias control 

Since small changes in varactor bias have a large 
effect on the output frequency, a multi-turn potenti¬ 
ometer should be used for the tuning control (with a 
conventional 270° pot, the frequency can change 
300 kHz or more for each 1 degree rotation of the pot's 
shaft). Sometimes you can find precision 10-turn 
pots on the surplus market, but, if not, there are sev¬ 
eral alternatives. One is to use a single-turn pot with 
a reduction unit like the Jackson Brothers 6:1 planet¬ 
ary drive. This may not be completely satisfactory, 
however, because resolution may be limited by man- 



fig. 12. Two simple speech amplifiers which are suitable for 
use with Gunnplexers. The two-transistor circuit at IB) in¬ 
cludes limited filtering for shaping audio bandwidth. 
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Minimal Gunnplexer system used by W1HR includes a 10-volt 1C voltage regulator, simple speech amplifier, and tone oscillator. 
A phono connector on the bottom of the chassis is provided for the fm receiver. A 10-turn precision potentiometer found on the 
surplus market is used for frequency control. 


ufacturing tolerances In the potentiometer's resis¬ 
tance element. 

Two other possibilities for varactor control are 
shown in fig. 11. The system in fig. 11A uses one 
dual potentiometer for coarse adjustments and a 
single-turn pot for fine tuning. Resolution of this sys¬ 


tem is about four times better than with a 10-turn pot 
and is suitable for the most demanding requirements. 
The bias control arrangement in fig. 11B does not 
provide as much resolution but is more economical. 
A disadvantage is that the resolution of the fine 
adjustment varies, and depends upon the setting of 
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the coarse control; when the coarse potentiometer is 
in the center of its range, resolution approximates 
that of a 10-turn pot. 

speech amplifiers 

Because of the high sensitivity of the varactor, a 
very small modulation voltage (on the order of 10 mV 
p-p) is required to obtain 75-kHz deviation for wide¬ 
band frequency modulation of the Gunnplexer; this 
greatly simplifies the design of a suitable speech 



fig. 13. Speech amplifier circuit designed by G8AGN for 
Gunnplexer operation uses a low-cost 741 op amp and offers 
high input impedance. 

amplifier. In its simplest form, the Gunnplexer 
speech amplifier requires only one transistor, as 
shown in fig. 12A. In this circuit the MPF102 fet ex¬ 
hibits high input impedance for a crystal, ceramic, or 
dynamic microphone, and provides more than 
enough voltage gain for full 75-kHz deviation at 10.25 
GHz. Deviation is adjusted with the 10k potentiom¬ 
eter in the drain circuit. 

The two-transistor speech amplifier in fig. 12B has 
an input impedance of about 20 kilohms and includes 
filtering to limit the speech bandwidth. For those 
who prefer to use IO the circuit in fig. 13 is recom¬ 



fig. 14. Two-transistor speech amplifier for Gunnplexers 
features high input impedance, good gain, clipping for im¬ 
proved audio punch, and a lowpass filter for limited audio 
bandwidth. 

mended. This 741 speech amplifier was designed by 
G8AGN/G8CZO for use with a Gunn diode trans¬ 
mitter. 3 

In any frequency-modulation system the speech 
amplifier should, in addition to providing audio gain, 
include some form of speech processing to limit 
dynamic range so the audio signal doesn't exceed 
the maximum frequency deviation. This can be done 
with audio compression or by using a simple diode 
clipper to limit the audio peaks. The two-stage 
speech amplifier shown in fig. 14 includes a clipper 
and lowpass RC filter (47k resistor and 0.02-fiF capac¬ 
itor) to reduce the harmonics produced by clipping, I 
used 2N2222 transistors in this circuit because I had 
them in my junk box, but most high-gain NPN tran¬ 
sistors should work. If you wish, the same diode clip¬ 
per and RC filter can be added to the circuits of figs. 
12 and 13. 

For most effective fm communications, the speech 
system should include a system for limiting band¬ 
width to 300-3000 Hz, and de-emphasis to correct 
the speech frequency characteristic. A circuit which 



fig. 15. High-performance fm speech amplifier uses heavy feedback for reduced audio distortion . It also includes an audio clip¬ 
per, 300-3000 Hz active audio filter, and de-emphasis stage. Both input and output controls are provided. Circuit board for this 
circuit is shown in fig. 22. 
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has a complete speech amplifier, clipper, active filter, 
and de-emphasis stage is shown in fig. 15. 4 The first 
two stages use heavy feedback to reduce distortion 
and improve frequency response. These stages are 
followed by a double-diode clipper and a two-stage 

Hz passband. The 


• in 


active filter that has a 500-3( 
last stage provides de-emphasis. This amplifier gives 
an output of 100 mV for an input of 2 mV across 300 
ohms; both input and output controls are provided. I 
have used this amplifier with good success at one 
end of a wideband Gunnplexer link. 


tone oscillator 

When lining up two Gunnplexer systems, particu¬ 
larly if you're using high-gain parabolic reflectors, it's 
helpful to continuously tone modulate your transmit¬ 
ter. There are several ways to generate an audio 
tone, but for minimum parts count I prefer the circuit 
of fig. 16, which uses a 555 timer 1C. Total current 
drain with a 10-volt supply is only 10 mA. The 1-kHz 
squarewave output swings from ground to +10 
volts; this is reduced to manageable levels for Gunn- 
plexer use with the series 100k resistor and 200-ohm 
pot. The 10k resistor and 0.1 -/*F capacitor form a 
lowpass filter; in some applications the filter may not 
be required. 

If you have a memory keyer, it can be plugged into 
the key jack and used to send your call sign, a series 
of vees, or your location. If you wish to send only 
your call sign, you might consider the automatic CW 
ID unit manufactured by Autocode.* Although this 
unit was designed for automatically sending CW 
identification for RTTY or vhf-fm transmissions, it is 
ideal for Gunnplexer systems. 


i-f receiver 

Although a 30-MHz i-f receiver is recommended if 
you want to work reliably over long distances, to get 
started with a Gunnplexer system many amateurs 



fig. 16. A1000-H2 tone oscillator is very helpful when setting 
up a Gunnplexer link. It can also be used for MCW under 
weak-signal conditions. 


have used low-cost fm broadcast receivers tuned 
around 100 MHz. One popular unit is the Audiovox 
fm converter; this receiver sells for less than $20, can 
be completely converted to Gunnplexer use in one 
evening, and is a good compromise unit for getting 
started on 10 GHz with Gunnplexers. Complete con¬ 
version information is available from G. R. White- 
house & Company.! The main disadvantage of an fm 
broadcast receiver is i-f feedthrough. For best results 


TOP COVER 



BOTTOM COVER 


LONG 6-32 (M3.5)SCR£W 


fig. 17. Method of mounting the DJ700 fm receiver with 
spacers and a long 6-32 (M3.5) screw. Similar mounting ar¬ 
rangements are used at the four corners of the fm receiver 
PC board. 


you must pick a frequency that is clear of local fm 
broadcasters. If you take this system mountain-top¬ 
ping, your problems with i-f feedthrough will in¬ 
crease dramatically, but it is still a good way to get 
started. Also, it's a simple matter to add a better 
receiver to your system later — no other parts of the 
set-up will have to be changed. 

Another low-cost approach to the i-f receiver can 
be found in the used two-way equipment market. 
Many of the fire, police, and public-service fm 
receivers built 10 or more years ago can now be pur¬ 
chased for a few dollars. The receiver you want for 
Gunnplexer use was originally designed to tune from 
30 to 50 MHz and is built for wideband fm. Many of 
the newer fm receivers for this band are for narrow- 
band fm, so they are not suitable for Gunnplexer use. 
A number of companies marketed solid-state receiv¬ 
ers of this type in the 1960s, including Lafayette, 
Radio Shack, and Regency. Some had provisions for 
crystal control; this, if you can find one, is the type 
most suited to Gunnplexer communications. Price 
for a receiver of this type is typically around $5; most 
users have switched to more portable narrow-band 
receivers with scanners, so the older, tunable 
receivers have practically no commercial value. 

* Autocode, 8116 Glider Avenue. Dept. H, Los Angeles, California 90045. 

tG. R. Whitehouse stocks 15-, 25-, and 40-mW Gunnplexers; his address is 
Newbury Drive, Amherst, New Hampshire 03037. 
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fig. 18. Gunnplexer AFC system designed by DJ700 for use 
with his 30-MHz fm receiver. Circuit may be adapted to 
other fm receivers by changing the ratio of resistors R1 and 
R2. it may be desirable in some cases to replace R3 with a 
trimmer pot. In the center position of switch S1 # the AFC is 
turned off, the two outer positions provide positive- and 
negative-going AFC voltage with increasing frequency 
(see text). 

The choice of 30 MHz for the i-f receiver means 
that you can set up your Gunnplexer on 10250 MHz 
and tune in stations either 30 MHz above or below 
your center frequency. Many Gunnplexers don't 
have sufficient electronic tuning range to handle an 
i-f at 100 MHz with only 4-10 volts of varactor bias. If 
you have a +20 volt bias supply available, many 
Gunnplexers will tune the required 100 MHz, but that 
precludes most portable operation unless you pro¬ 
vide additional batteries for the bias supply. For reas¬ 
ons mentioned previously, I don't recommend touch¬ 
ing the mechanical tuning screw. 

I have used both tunable and crystal-controlled 30- 
MHz i-f receivers in Gunnplexer links, and the differ¬ 
ence is like night and day. Tunable receivers are fine 
if you're interested . »iy in working over short dis¬ 
tances, but if you \ /ant to communicate farther than 
you can shout, you have to use a crystal-controlled 
i-f receiver. Remember that the local oscillator for 
your receiver is the Gunn oscillator at the other sta¬ 
tion; for communications, the receivers at both ends 
of the link must be tuned to exactly the same fre¬ 
quency. Even at 30 MHz, a tunable receiver that is off 
frequency by only 1 per cent will be completely out of 
the passband of a wideband fm signal. 

Automatic Frequency Control (AFC) is helpful 
when you first turn on your Gunnplexer, but if both 
stations are operating in essentially the same envi¬ 
ronment, I've found that frequency drift during 
warm-up is slow enough that it's an easy matter to 
keep the other station tuned in. Once the two Gunn¬ 
plexers have reached thermal equilibrium, they'll sit 
on frequency for hours at a time. 

The receiver I'm using in my Gunnplexer station 
was described by DJ700. 5 In addition to being crys¬ 


tal controlled, it has built-in provisions for a tuning 
meter and signal strength meter; both are extremely 
useful in setting up Gunnplexer links over marginal 
paths. Also, the output from the discriminator is 
available for AFC purposes. If you're interested in ser¬ 
ious microwave communications, I highly recom¬ 
mend this receiver. 

As supplied, the DJ700 receiver is built into a tin¬ 
plated enclosure with no mounting tabs. If you wish, 
small L-shaped brackets could be soldered to the 
enclosure, or the receiver could be clamped into 
place. In my Gunnplexer transceiver I mounted the 
DJ700 receiver with spacers and long screws; this 
seems to be more rugged than brackets or clamps, 
and, since the transceiver is designed for portable 
use, I wanted something that would stand up to 
unintentional abuse (see fig. 17). 

If you purchase a DJ700 i-f receiver, the only 
problem you may have is obtaining knobs to fit the 
potentiometer shafts. The diameter of these shafts is 
4 mm — too large for 1/8 inch shafts, and too small 
for 1/4 inch! The best solution is to purchase knobs 
for 1/8 inch shafts and drill them out with a no. 22 or 
4 mm drill. You can also wind tape around the shafts 
to build them up to 1/4 inch, but the knob will tend 
to feel sloppy and will probably be eccentric. 

automatic frequency control 

After a Gunnplexer is initially turned on, its output 
frequency drifts rapidly as the unit warms up. The 
typical drift rate is about 300 kHz per degree Celsius, 
and since the Gunnplexer temperature may go up 10 
degrees per minute after it's first turned on, total fre¬ 
quency drift is 3 MHz or more. As the unit reaches 
thermal equilibrium, however, frequency drift slows, 
and, if the unit is shielded from wind currents, the 
output frequency is quite stable. If the Gunnplexers 
at opposite ends of a wideband fm communications 
link (&f=200 kHz) are in similar environments, they 
can be used for voice communications over long 
periods of time without any frequency adjustments. 
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fig. 19. Receiver passband showing upward frequency drift 
of Gunnplexers operating above (A) and below (B) a Gunn¬ 
plexer with AFC. To maintain the received signal in the cen¬ 
ter of the passband requires AFC with positive sense in (A) 
and negative sense in (B). 
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fig. 20. Circuit for a Gunn- 
plexer transceiver without 
a built-in i-f receiver. In the 
original model, this circuit 
was built on perf board. 
Resistor R1 is adjusted for 
the desired tone level; R2 
is set for a 1-volt drop. 
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(After an initial warmup of 30 minutes, two enclosed 
Gunnplexers in my shop remained on channel for 
more than a day.) 

For closer frequency control you can either pre¬ 
heat the Gunnplexer (or use a proportional tempera¬ 
ture control system as I suggested in an earlier 
article 1 ) or use automatic frequency control (AFC). 
Gunnplexer temperature control would probably be a 
good choice for use at a base station, but because of 


can be used with other fm receivers by simply chang¬ 
ing the values of resistors R1 and R2. In some cases 
the circuit will work as shown, but others will require 
more (or less) gain — which is set by the ratio of R1 
to R2. The only other adjustment is R3, which should 
be set for a voltage drop of 1 volt. 

In the center position of switch SI the AFC is turned 
off; the two outer positions provide positive- and 
negative-going AFC voltage with increasing frequen- 


fig. 21. Complete Gunnplexer transceiver fea¬ 
turing high-performance speech amplifier with 
clipping and de-emphasis, crystal-controlled 
30-MHz receiver, and low-noise preamplifier. 
A circuit board for the speech amplifier, tone 
oscillator, AFC system, and regulated power 
supply is shown in fig. 22. 



the huge current drain of any heating system, AFC is 
better for portable use. In an AFC system any devia¬ 
tion in the average value of the i-f from the center fre¬ 
quency of the discriminator in the receiver will pro¬ 
duce a dc voltage determined by the direction of the 
frequency deviation. This dc voltage is applied to the 
varactor in the Gunnplexer to bring it back on fre¬ 
quency. Note that the use of AFC must be limited to 
one end of a Gunnplexer link; the other end is allowed 
to run free. 

In many cases, the AFC voltages for the Gunnplex¬ 
er can be obtained from the i-f receiver. The AFC sys¬ 
tem shown in fig. 18 was designed by DJ700 for use 
with his 30-MHz receiver. 5 This same basic circuit 


cy. Which is chosen depends upon whether the fre¬ 
quency of the Gunnplexer with AFC is above or 
below the free-running Gunnplexer without AFC. 
Assume the Gunnplexer with AFC is set to 10250 
MHz (see fig. 19). If the free-running Gunnplexer is 
at 10280 MHz and drifting higher, the incoming sig¬ 
nal is moving upward through the receiver passband. 
Therefore, a positive AFC voltage is required to shift 
the 10250-MHz LO up to recenter the 10280-MHz sig¬ 
nal on the middle of the passband. If the free-running 
Gunnplexer drifts downward, the opposite occurs. In 
either case, however, the sense of the AFC voltage is 
the same (positive) as the necessary frequency shift. 

Now consider what happens if the free-running 
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Wideband 30 MHz fm receiver designed by DJ700 for use 
with Gunnplexer systems (described in the August, 1979, 
issue of ham radio). At the (eft is the mosfet input stage, fol¬ 
lowed by the SG42P crystal-controlled local oscillator and 
mixer, TDA1047 i-f strip, and TAA611 audio power ampli¬ 
fier. The two controls are for squelch and audio gain. 

Gunnplexer is below the one with AFC at 10220 MHz* 
If it is drifting higher, the incoming signal is moving 
down through the receiver passband, and a negative 
AFC voltage is required to move the 10250-MHz LO 
down to shift the 10220-MHz signal to the center of 
the passband, Therefore, if the frequency of The 
Gunnplexer with AFC is above that of the free-run¬ 
ning Gunnplexer, the sense of the AFC voltage is 
opposite (negative) to the necessary frequency shift. 

Obviously, the sense of the AFC voltage is ex¬ 
tremely important. If the AFC sense is incorrect, it 
tends to chase the received signal out of the pass- 
band, In fig. 19B, for example, if positive AFC is 
used upward drift toward 10221 MHz will reduce the 
AFC voltage, moving the LO toward 10249 MHz 
the wrong direction! If the AFC has the wrong sense, 
you'll find it almost impossible to tune in the signal; 
in many cases the LO will actually oscillate back and 
forth across the receiver passband several times per 
second. If you've built a Gunnplexer system with 
AFC and have experienced this problem, now you 
know what caused it, 

gunnplexer transceivers 

To build a complete Gunnplexer transceiver, all 
you have to do is combine some of the previous cir¬ 
cuits and build them into a single enclosure. Two 
examples are shown in the accompanying photo¬ 


graphs, The first, which I call the "minimal 1 ' Gunn¬ 
plexer system, is built into a 125x 100x75 mm 
(5x4x3 inch) Mintbox and doesn't include the 
receiver [a phono jack is provided so it can be used 
with a variety of external receivers). The other trans 
ceiver, which is Ibuilt into a 225x 150x 125 mm 
(9x6x5 inch) aluminum utility box, includes a built- 
in 30-MHz receiver with a low-noise preamp and 
speaker* 

The circuit of the minimal Gunnplexer transceiver 
is shown in fig* 20. Basically, it consists of the two- 
transistor speech amplifier (fig* 14), 1000-Hz tone 
oscillator (fig* 16), and regulated dc power supply* 
Note that the lowpass filter at the output of the tone 
oscillator is combined into the speech amplifier. No 
receiver was included because at the time l built this 
transceiver I was still undecided about a receiver and 
wanted to try several options* Since it was built it has 
been used successfully with a variety of i-f receivers 
at 30 MHz, 100 MHz, and, more recently, 111 MHz 
(the New England spot for retuned fm broadcast 
receivers) * 

The Gunnplexer transceiver shown in fig* 21 might 
be called the "deluxe" model* In addition to the built- 
in 30-MHz receiver and low-noise preamp 6 , it fea¬ 
tures the high-performance speech amplifier with 
dipping, audio shaping, and de-emphasis (fig* 15), 



10-GHz Gunnplexer system setup by the W1FC group on 
Pack Monadnock in New Hampshire during the September 
vhf/uhf contest. Two-way communications were estab 
lished with Gunnplexer-equipped stations in Maine. New 
Hampshire, and Vermont. 
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fig. 22. Component layout for 
the printed-circuit board for 
the Gunnplexer transceiver. At 
the top of the board is the 
speech amplifier with clipping 
and de emphasis. Below, right 
to left, are the 66S tone oscil¬ 
lator, 741 AFC amplifier, and 
7SGU1 voltage regulator. 
(Note that the 78GU1 ts 
mounted on the toil side of the 
board,! In the speech amplifier, 
pot R1 sets the microphone 
gain: pot R2 is used to set max¬ 
imum deviation. Pot R3 sets 
the tone voltage level into the 
speech amplifier; R4 is the 
+ 10 volt adjust, and R5 is set 
for +1 volt at TPt. The capa¬ 
citors in the audio amplifier 
are tantalum types.* 
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an AFC system, tone oscillator, and regulated power 
supply. To save space and improve reliability, these 
circuits are built on a primed-circuit board (fig, 22), 
For improved heatsinking of the 78GU1 voltage regu¬ 
lator, this 1C is mounted on the foil side of the circuit 


inch) thick, is mounted in the bottom of the enclo¬ 
sure and tapped for a 1/4-20 screw. This is the stan¬ 
dard thread for camera tripods sold in the United 
States, 

When setting up this transceiver, first set the 500- 


fig, 23. Full-size printed- 
circuit layout for the Gun/t- 
plexor speech amplifier, 
tone oscillator, AFC ampli¬ 
fier, and voltage regulator. 
Component layout is shown 
in fig, 22, 


‘Complete parts kits, including PC 
board, are available from Q, R 
Whiiehouse, 10 Newbury Drive, 
Amherst. New Hampshire 03031 



board. In addition, an aluminum mounting spacer is 
used to conduct heat to the chassis. The result is a 
very cool-running voltage regulator, even with 500 
mA of output current. In the transceiver this circuit 
board is mounted on the rear wall of the utility box. A 
100 x 100 mm (4x4 inch) aluminum plate, 6 mm (1 /4 


ohm voltage adjust potentiometer, R4, for +10.0 
volts at the Gunn diode, then adjust R5 for 1.0 volt at 
test point 1 (TPT). The tone output level adjustment, 
R3, is set for the same deviation as the microphone; 
this and the other audio adjustments are discussed 
later. 
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Head-on view of the Gunnpfexer showing the mixer diode, 
left, end ferrite circulator (black cylinder to right). The small 
screw which protrudes through the top of the waveguide 
is used to adjust mixer Injection, 

One feature of the transceiver which is not shown 
on the schematic should be mentioned: a small relay 
to turn off the speaker during voice transmissions. 
When communicating with a Gunnplexer system, 
the receiver detects both the signal from the distant 
station and the local transmitted signal* In addition to 
being annoying, this is sometimes the cause of 
unwanted howls and squeals because of audio feed¬ 
back, To solve this problem, some builders have in¬ 
stalled a spdt switch to transfer the audio output to a 
4,7-ohm resistor. In my transceiver) installed a minia¬ 
ture spdt relay which is operated by the PTT switch 
on the microphone {most 12-volt relays work quite 


Microwave Associates 10-GHz Gunnptexer and 17-dB horn 
antenna. Receiver section is housed in waveguide section 
machined from large block of metal. This improves thermal 
stability of the unit* 


well on + 10 volts)* The speaker circuit isn't affected 
when the tone oscillator is used for CVV, so I have a 
built-in CW sidetone system. 

waveguide flange layout 

If you wish to mount your Gunnplexer inside an 
aluminum Minibox, you must match the waveguide 
and mounting screws to a cutout in the enclosure. 
There are feedthrough waveguide flanges on the 
market, but they're expensive and seldom make their 
way into the surplus market* The only alternative is 
to carefully lay out the mounting holes for the UG 
39/LI waveguide flange and then hand file a cutout to 
match the interior dimensions of the waveguide* This 
is difficult if you don't have access to a waveguide 
handbook because the screw holes are not at the 
corners of a square, as you might suppose, but are 
slightly offset as shown in fig. 24, This is done inten¬ 
tionally so it is impossible for a technician to cross 
polarize sections of waveguide. 

To locate the mounting holes for the UG-39/U 
flange, prick punch the center and use a compass to 
swing an arc with a radius of 15.5 mm (0.61 inch) as 
shown in fig, 24B. Now use a carpenter's or 
machinist's square to draw two vertical lines which 
are tangent to the arc (fig* 240). Using the same 
center point, swing another arc with a radius of 16*3 
mm (0.64 inch) and use the square to draw two hori¬ 
zontal lines (fig. 24D), The screw mounting holes are 
located at the intersections of the straight lines. To 
check their location, swing an arc with a radius of 
22.5 mm (0.884 inch); it should cross the center point 
of each of the hole locations (fig. 24E)* When you 
are satisfied that the mounting holes are correctly 
located, drill the holes with a number 18 (4.3 mm) 
drill for the 8-32 mounting screws* Temporarily 
mount the Gunnplexer to make sure the holes mate 
with the tapped holes in the Gunnplexer flange. 

After the screw holes have been located you can 
make the rectangular cutout for the waveguide. This 
cutout measures exactly 0.4 to 0,9 inch and is cen¬ 
tered on the same point as the mounting holes. After 
scribing the outline with a square, I found the best 
approach was to drill out the center point with an 8 
mm (5/16 inch) drill. This provides clearance for an 
Adel nibbling tool. 

A word of warning: don't try to make the finished 
cutout with the nibbler; you're sure to botch the job* 
Use the nibbler only to make the rough cutout — 
within about 1 mm (1/32 inch) of the finished edge. 
Then carefully hand file the edges of the opening so 
they match the waveguide. 

Temporarily install the Gunnplexer to check pro¬ 
gress, but carefully wipe off the metal filings first so 
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they don't get into the Gunnplexer. And don't leave 
the Gunnplexer in place while you're filing the open¬ 
ing — that's an open invitation to disaster! 

setup and test 

The easiest way to set up a Gunnplexer system is 
to get together with a friend and set up your 10-GHz 
stations at the same time. With two Gunnplexers 


pine lumber in front of the Gunnplexer reduces signal 
strength by 10 or 12 dB. Once you have reduced sig¬ 
nal strength to manageable levels, you can make the 
necessary adjustments. First set one Gunnplexer up 
with +10 volts on the Gunn diode and +4 volts on 
the varactor; unless tuned specially by the manufac¬ 
turer, the operating frequency will be close to 10250 
MHz. Now tune the other Gunnplexer to a frequency 
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fig. 24. How to lay out the chassis to match a UG-39/U waveguide flange (used on all Microwave Associates Gunnplexers). 
Note that the flange holes are not symmetrical. Step-by-step instructions are given in the text. 


running on the bench, it takes only a few minutes to 
adjust the speech amplifier and tone oscillator for 
best performance. Tests and adjustment of an AFC 
system take longer, but most work can be done in 
one evening. 

The only problem you're apt to encounter with two 
Gunnplexers in the same workshop is high signal 
strength — if you have an S-meter, you can be sure it 
will be against the pin, regardless of the direction you 
point your Gunnplexers. However, wood makes an 
excellent microwave absorber, as does the conduc¬ 
tive black plastic foam which is often used to protect 
CMOS integrated circuits. A small section of black 
foam placed across the waveguide will reduce the 
radiated signal by 30 dB or more; a section of 2x4 


below the first where you hear the carrier, and care¬ 
fully adjust the varactor bias for a zero reading on the 
carrier meter (if your receiver doesn't have a zeroing 
meter, adjust for maximum signal strength). Make a 
note of the varactor voltage; this Gunnplexer will 
now be tuned to 10220 MHz if a 30-MHz i-f is be¬ 
ing used. 

Now tune the second Gunnplexer above the first 
until you hear the carrier and carefully center the car¬ 
rier in the passband of the receiver. Make a note of 
the varactor voltage (Gunnplexer tuned to 10280 
MHz with a 30-MHz i-f). If you wish, you can now set 
the varactor voltage on this Gunnplexer to +4 volts 
and make similar measurements on the other unit. If 
you use a turns-counting dial on the varactor bias 
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crystal Mixer 


potentiometer, it's helpful when mountain-topping 
to know which dial settings correspond to the oper¬ 
ating frequencies of 10220, 10250, and 10280 MHz. 

Now tune the Gunnplexers to one another and 
carefully center the carriers. Plug in your microphone 
and increase the speech gain control. You will note 
thatthe received audio signal will have excellent fidel¬ 
ity at a certain setting of the gain control, but, as gain 
is increased beyond that point, the signal becomes 
distorted. Back down the gain control to a setting 
slightly below that which causes audible distortion. 

If you wish to measure the actual deviation of your 
signal, you can use the Bessel function relationship 
to determine the audio input frequencies at which 
the fm carrier will completely disappear; this tech¬ 
nique is discussed in most of the popular vhf-fm 
books. Table 1 lists the audio frequencies for carrier 
nulls at several popular deviations (use 75-kHz devia¬ 
tion for wideband fm receivers); it is not practical to 
use carrier nulls beyond the third. 

In most cases it's not necessary to make an actual 
deviation measurement; reliable fm microwave com¬ 
munications can be obtained by a simple adjustment 
of the speech gain control for no audible distortion. 
Once the speech gain had been adjusted, turn on the 
tone oscillator and adjust the tone signal level for a 
signal strength approximately the same as for voice. 
If you have both input and output controls in your 
speech amplifier, set the output control for full devia¬ 
tion or minimum audio distortion with the micro¬ 
phone gain control set at about one-half full gain — 
this will leave plenty of leeway for microphones with 
higher or lower output. Set the tone oscillator level 
as before. 

If you don't have a friend with a Gunnplexer, you 
can use the Boorr .ng system shown in fig. 25, 
which was origine .ed by the San Bernadino Micro- 
wave Society. All you need is an X-band crystal mix¬ 
er and a 1 to 2 mW local-oscillator source at 30 MHz 
(if you're using a 30-MHz i-f receiver). When setting 
up the mixer, be sure to provide a dc return (rf choke) 
for the mixer diode. Place the mixer 100 meters (300 
feet) or so from the Gunnplexer. The transmitted sig¬ 
nal from the Gunnplexer will mix with the 30-MHz 


table 1. Audio frequencies which will produce a carrier null 
for various amounts of frequency deviation (use 75 kHz 
deviation for wideband fm receivers). 


modulation 


deviation produced 


frequency 

1st null 

2nd nuii 

3rd null 

2717.3 Hz 

±6.53 kHz 

± 15.00 kHz 

±23.52 kHz 

4528.9 Hz 

±10.89 kHz 

±25.00 kHz 

±39.19kHz 

5000.0 Hz 

±12.02 kHz 

±27.60 kHz 

±43.27 kHz 

8666.8 Hz 

±20.84 kHz 

±47.84 kHz 

±75.00 kHz 

10000.0 Hz 

±24.05 kHz 

± 55.20 kHz 

±86.54 kHz 

13586.7 Hz 

± 32.67 kHz 

± 75.00 kHz 

± 117.58 kHz 


GUNNPLEXER SYSTEM 



fig. 25. Boomerang system devised by the San Bernadino 
Microwave Society for testing microwave systems. It re¬ 
quires only an X-band diode mixer and 1 to 2 mW at 30 MHz. 
The mixer should be placed 100 meters or so from the Gunn¬ 
plexer to eliminate i-f feedthrough; if the X-band mixer is 
too close to the Gunnplexer. radiation from the 30-MHz 
signal source will completely block the i-f receiver. 


LO, be re-radiated, and picked up by the Gunnplexer 
receiver. With this system you can make all the 
adjustments discussed previously. 

When using the Boomerang system don't place 
the X-band mixer too close to the Gunnplexer. If it is 
too close, primary 30-MHz radiation from the LO will 
feed directly through to the i-f receiver. You can tell 
very quickly if this is happening because the receiver 
will be completely blocked. 

radiation hazard 

Although 20 mW isn't usually considered to be 
very much rf power, in the Gunnplexer it's concen¬ 
trated at the small, open end of the waveguide, so 
power density is about 6.2 mW per square cm (up to 
19 mW/cm 2 for higher-powered Gunnplexers). This 
is considerably above OSHA's 10 mW/cm 2 safety 
limit. Fortunately, rf power density falls off to safe 
levels with a few feet (2 meters), but remember that 
your eyes are especially susceptible to damage from 
rf radiation — never look into the open end of a 
Gunnplexer while it's operating. 
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A COMPLETE HOMEBREW 
GUNNPLEXER STATION 
FOR LESS THAN $210 


GUNNPLEXER™ TRANSCEIVER "FRONT END" 

hV MIPPOWAW Amateur microwave communications is fascinating and 

Kjy ivii^rvuwvn challenging . , and now available to virtually anyone at a 

ASSOCIATES remarkably low cost! Applications include full duplex talk' 

njjuuin ^ i ng across town, controlling repeaters, sending and 

receiving television and data. They also include contest 
mg, DXing and just plain talking. WHITEHOUSE offers the 
entire GUNNPLEXER line and all necessary support sys¬ 
tems Here are a few features of the Gunnplexer 


* low cost 

* high sensitivity 

* integrated assembly 


Single 

Unit 


$ 119 9S 

MA 87140-1 

(includes one 10 GHz 
10 mW Transceiver 
and Antenna) 


electronically tunable 
high reliability 
low operating voltage 

PAIR $*199^5 

MA 07141-1 

(includes two IQ GHz, 
10 mW Transceivers 
and Antennas) 


FREE INTRODUCTORY GUNNPLEXER BOOKLET AVAILABLE UPON REQUEST 






GUNNPLEXER™ RECEIVER 
BOARD KIT 

* just what you need to gel 
your Gunnplexer on the air 

4 easy assembly with slate of 
the art iCs 

■ features American 
components 

* ports lor ‘S' and zero melers 

• AFC output for support board 
at right 

• prornpl delivery 

One of the Gunnplexer 

essentials — Order yours 

today! 


GUNNPLEXER™ 
AFC/POWER SUPPLY/ 
MODULATOR KIT 


as leaiured m JANUARY 1979 
HAM RADIO 

AFC for lull track recewng 

Gunnplexer power regulator 
circuits 

lone oscillator foi easy I Lining 
modulator featuring full clipping 
all on u small PC board 

Complete Kit 


COMPLETE GUNNPLEXER™ 
TRANSCEIVER PACKAGE 

1 Gunnplexer 

MA 87140-1_ $119.95 

1 Receiver Board Kit 

GR-1.$69,95 

1 AFC/Power 

Supply/Modulator Kit 

GS-1.$54.95 

SAVE 15% 


Regularly 

$79.95 


Introductory Price 

iy 509® 5 

Model GR-1 


s 54 95 

Model GS-l 


Regular 

Price 


Packaged 

Priced 


$24485 $209 95 


(Offer valid through April 30, 1979) 


RUSH ORDER? CALL 

(603) 673-7724 

VISA/MASTER CHARGE 
ORDERS WELCOMED (j 

Prices subject to change without notice. 

Please add $2.00 per order for shipping and handling. 


YOUR EXCLUSIVE DEALER FOR MICROWAVE 

mm ^ mm associates products 


*m 


HITEHOUSE& co. 

10 Newbury Drive, Amherst, NH 03031 


More Details? CHECK — OFF Page 118 
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Our Name Says 

Everything 





285 

• 6dB Gain 

• % Wave Colinear Array 

• Ground Independent 

• Low Angle Radiation 

• Power Rated to 150 watts 

• DC Grounded 
•96" overall 

39.95 

Amateur Net. 

LUW tNL ot BAND- 

MlD BAND- 

HI fND Of BAND- 




290 

• 5 dB Gain 

• Vz Wave Colinear Array 

• Low Angle Radiation 

• Power rated to 250 watts 

• 72" overall 


24.95 

Amateur Net. 



DIVISION OF Tl 


electronics 

DIVISION OF TELEX COMMUNICATIONS, INC. 


Dept. HR 2 - 1 

8601 Northeast Highway 6 • Lincoln, Nebraska 68505 U S A. 
Telephone: (4021 467-5321 telex: Hygam Lcn a 48-4324 


EUROPE: 22, rue de la Legion-d'Honneur 

93200 Saint-Denis - France 

Telephone. 820 98 46 telex: Telcodi 630013 


Available from your Hy-Gain Dealer 
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u 


Our Name Says 

Everything 


x Hy-Bander VHF Mobile 
N^Antennas combine broad 
bandwidth with high efficiency. 
% wave design provides low 
angle^radiation for maximum 
gain. T)ie NX exclusive Hy-Gain 
ratchet fold{>ver will adjust 
through a 180? arc. The ratchet 
will hold its whip position even 
at 150 mph. Hy-Gain's high- 
powered ceramic magnet grips 
the vehicle's surface at speeds 
up to 120 mph. Hy-GainVuse 
of a fiberglass printed circuit 
loading coil insures incredible^ 
tuning accuracy for low VSWF^ 
PC board technology provides 
~-^upto 50% more surface area 
^’u^r'lmproved conductivity. 


19.95 Magnetic 


Model 287 


15.95 Trunk Lip 


Model 286 


Less than 1.4:1 VSWR 
144-148 MHz 


• Power Rated to 150 watts 


• % Wave - 3 dB Gain 


• DC Grounded 


Unique Foldover Capability 


120 MPH Rated (Magnetic) 




140 141 142 143 144 145 146 147 148 149 150 151 152 


VSWR 


in 


electronics 

DIVISION OF TELEX COMMUNICATIONS, INC. 

Dept. HR 1-1 

8601 Northeast Highway 6 • Lincoln, Nebraska 68505 U S A 
Telephone: (402) 467-5321 telejx. Hygain Lcn a 48-4324 

EUROPE: 22. rue de la Legion-d'Honneur 

93200 Saint-Denis - France 

Telephone: 820.98.46 telex: Telcodi 630013 


Available from your Hy-Gain Dealer 
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quieting amplifiers 


for fast CW break-in 

Eliminate the 
clank and clatter 
of antenna transfer relays 

by using this 
fast and quiet T/R relay 


Observations made over a period of years indicate 
the majority of amateurs still cling to the push to-talk 
method of operating their linear amplifiers during CW 
and voice operation. Continued use (or abuse) of 
push-to-talk operation can be blamed, in a large part, 
for the loud clacking noise generated by transfer 
(exciter/final) relays installed in most linear ampli¬ 
fiers In an otherwise quiet ham shack, this loud and 
rapid clacking can become very annoying during 
both CW and phone operation. 

The T/R relay unit described in this article, and 
linear amplifier modification, will go a long way in 
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> A, 
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T/fl 

CONTACTS 



END VIE* 


fiy 1. Full scale drawing of the interconnections between 
the T/R relay unit, amplifier, and antennas. The four phono 
connectors, mounted on the small Minibox. are used for the 
connections to the receiver and control circuits. 


By Nick Lefor, W1DB, 2A Knollwood Acres, 
Storrs, Connecticut 06268 
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reducing the noise generated by the linear ampli¬ 
fier transfer relay; it will also provide fast CW break- 
in and VOX operation. 

Basically, the T/R relay unit and system is a free 
adaptation of the ideas suggested by Dick Frey, 
K4XUJ The T/R relay unit consists of permanently 
connecting the operating antenna to the linear ampli¬ 
fier rf output connector through a UHF T connector. 
As seen in fig. 1, the T/R relay unit acts as the inter¬ 
connection between the exciter/amplifier, receiver, 
and antenna. When the amplifier is being used, the 
STANDBY/OPERATE switch, having been rewired, 
holds in the amplifier's internal transfer relay, with 
the T/R unit controlling the operating bias. During 
exciter-only operation, placing the switch in STAND¬ 
BY will bypass the rf around the amplifier. 

construction 

The T/R relay unit consists of a small, aluminum 
utility box, approximately 7.6 x 7.6 x 5.1 cm (3 x 
3x2 inches [Radio Shack 270-235]), UHF and 
phono connectors, and a miniature dpdt 12 Vdc 
relay [Radio Shack 275-206]. The miniature relay is 
wired between the connectors using no. 22 (0.6mm) 
AWG wire. In addition, it's supported by small ure¬ 
thane pads which also serve as sound absorbers. 

operation 

When K2 (see fig. 2A) is operated by the exciter/ 
transceiver auxiliary T/R contacts, K2A transfers the 
receiver's antenna input from the antenna to ground. 
K2B shorts the amplifier cutoff bias resistor (R2, 
fig. 2B) to ground, thereby placing the proper op¬ 
erating bias on the amplifier tube. The 1N914 diodes 
are installed for receiver input protection. The 
1N4006 diode, installed across relay coil K2, is used 
for transient switching protection. This diode has a 
tendency to delay the release time of K2, however 
this delay is not noticeable, even at high keying 
speeds. The modifications, as outlined, are for a 
TENTEC "Triton IV" transceiver and a DenTron 
"MLA-1200" linear amplifier. However the principles 
can be applied to other linear amplifier-receiver/ 
transceiver combinations. 

results 

Although the response time (T/R switching) and 
quieting does not approach that outlined by Dick 
Frey's article, the results have been quite satisfactory 
— and less expensive. Fast CW break-in at the 1-kW 
input level has been retained, with no transients 
present on either transmitting or receiving. A gratify¬ 
ing improvement is the absence of the noise gen- 



RF 



fig. 2. Schematic diagram of the T/R relay and modifica¬ 
tions to the DenTron MLA-1200 amplifier. The wiring within 
the Minibox containing the double-pole, double-throw is 
at (A). In (B|, the MLA-1200 has been modified to provide 
remote switching of the amplifier's bias. Additional com¬ 
ponents have been installed to prevent rf from getting into 
the bias line. 


erated by the amplifier transfer relay. Note that this 
system of break-in can be applied only to receiver/ 
exciter combinations and transceivers having a 
separate receiver antenna input. 

I wish to acknowledge the helpful suggestions of 
Milt Hirsch, W1AUB. 
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INTERNATIONAL 


CRYSTALS & KITS/ OSCILLATORS * RF MIXERS * RF AMPLIFIER * POWER AMPLIFIER 




OX OSCILLATOR 

Crystal controlled transistor type, 3 
to 20 MHz, QX-Lo, Cat No. 035100 
* 20 to 60 MHz, QX-Hi. Cat 

k No. 035101. 

Specify when ordering 

$4 95 ea 


MXX-1 TRANSISTOR RF MIXER 

A single tuned circuit intended 
for signal conversion in the 30 to jfjTl 
170 MHz range. Harmonics of the OX ) 

or OF-1 oscillator are used for injec- 
tion in the 60 to 179 MHz range. 3 to 20 i w W 
MHz, Lo Kit, Cat No, 035105. 20 to 170 #JF 
MHz, Hi Kit, Cat. No. 035106. # « 

Specify when ordering 

$5-50 ea. 


SAX-T TRANSISTOR RF AMP 

A small signal amplifier to drive 
the MXX-1 Mixer, Single 
mm tuned input and link out 
W put. 3 to 20 MHz, Lo Kit. 

7 Cat. No 03512, 20 
r to 170 MHz. Hi Kit, 

Cat. No. 035103. 

Specify when ordering 

$5 50 ea 


BAX-1 

BROADBAND AMP 

General purpose amplifier 
which may be used as a jg 
tuned or untuned unit in RF 
and audio applications. 20 Hz ■ 

to 150 MHz with 6 to 30 db 
gain. Cat. No. 035107. 

Specify when ordering. ™ 

$5.75 ea 


02% Calibration Tolerance 



EXPERIMENTER CRYSTALS 

(HC 6 U Holder) 

Cat, No. Specifications 

031080 3 to 20 MHz — for use in OX OSC Lo 

Specify when ordering $5.95 ea, 

031081 20 to 60 MHz — For use in OX OSC Hi 

Specify when ordering $5 95 ea, 

031300 3 to 20 MHz — For use in OF-1L OSC 

Specify when ordering $4,75 ea, 

031310 20 to 60 MHz — For use in OF-1H OSC 

Specify when ordering $4,75 ea. 



Shipping and postage (inside US, Canada and Mexico only) 
will be prepaid by International. Prices quoted lor U S., 
Canada and Mexico orders only Orders for shipment to other 
countries will be quoted on request. Address orders to 

M/S Dept , P.O. Box 32497. 

Oklahoma City, Oklahoma 73132 



INTERNATIONAL CRYSTAL MFC CO INC 

10 Norlh Oklahoma City Okla 731Q2 

























It’s Thomas Communications For Top Qualify Equipment and Service 


Call Toll-Free 1-800-243-7765 

Retail Price Catalog 
Monthly Used Equipment List 


YAJ.SU IT 7 


ICC )M |{ 70 J 


DRAKE m 7 


PAN A K( m: RJCUU.K 
Rt 4«Hi 


KENWOOD TS 


YAEM I FT kC J 7K 


WILSON MARK IV 


[)[ jNTRON Ml A znkjb 


KENWCX If I IK 7nnSF' 


KHK 2IH.SR 


* NEW AND USED EQUIPMENT 

Get on our used equtprnenl mat/ing list" 

it TRADES WELCOME 

The best allowances anywhere" 

**We buy good used SSH gear 

* FREE CATALOG 

"Prices of all major manufacturers" 

* SAME DAY U.P S SHIPPING 

",/tisf a phone calf away' 

it COMPLETE RADIO SERVICE SHOP 

* Fast Efficient Service • We Repair AI3 
Brands * All Work Guaranteed * Amateur 
Extra First Class Licenses • Send Us Your 
Defective Equipment U P S Collect * Free 
Shipping Both Ways II Work Is Done * Most 
Repairs Done St Shipped Within 7 Days 


OVER 50 BRANDS 
IN STOCK 


KENWOOD * SWAN • KDK * DENTHON 
MOSLEY • WILSON • YAESU * DRAKE 
LARSEN - BENCHER• KLM • BEARCAT 
B & W • DATONG • ICOM * PANASONIC 
ARRL PUBLICATIONS • ALLIANCE • BIRD 
CDS 11 CRAFT • TRAC • MICROLOG • Cl )L 
HAM KEY*MFJ*DAYBURN INSULATORS 
DSI • SAXTON • TEN TEC • REGENCY 
HUSTLER • ASTATIC • PIPO • AMCOMM 
AM ECO • CALL BOOK • UNCO • TEMPO 


+ OUR FINE REPUTATION SPEAKS FOR ITSELF * “YOU SHIP IT — IVL FIX IT 

Call or write for 

%■ 

■ • ^ .. your super quote today! 


Connecticut Residents Call 
203-667*0811 


95 Kitts Lane 
Newington, Conn. 06111 

“Near ARRL Headquarters" 


OPEN MON.-FRL 10 6 • THURS. 10-ft P M 


EASY DIRECTIONS: Kt IS Kmuh - 2 hlmks pdbi McDonald's (Berlin Turnpike) 
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adjustable-voltage 

5-ampere power supply 


High output current, 
adjustable voltage, 
and a low parts count 
highlight the benefits 
possible with the 
Fairchild /<A78/79 
hybrid voltage regulators 


Fairchild has recently introduced its /*A78HGC 
(positive) and /iA79HGC (negative) “hybrid” voltage 
regulators, which should find wide application 
among amateurs. These regulators are capable of 
supplying current in excess of 5 amperes over a 5 to 
24 volt output range (- 24 to - 2.2 volts for the neg¬ 
ative regulator). Load and line regulation is better 
than 1 per cent. The hybrid nature of these regulators 
is the result of mating a low-current voltage regulator 
1C, a Darlington series pass transistor, and two short- 
circuit detection transistors in one 4-pin TO-3 pack¬ 
age. A block diagram of the device is shown in fig. 1. 
The output voltage is set by two external resistors. 
This design greatly simplifies the construction of rela¬ 
tively high-current power supplies. 



The cost of the device is competitive with that of 
the discrete components. The parts count is a mere 
eight, including power transformer, rectifier, and fil¬ 
ter capacitor, and the numerous possible applica¬ 
tions include solid-state power amplifiers, vhf rigs, 
large digital projects, repeater supplies, audio equip¬ 
ment, and variable bench supplies. 


table 1. Characteristics of the Fairchild hybrid, 
voltage regulators 


Input Voltage Maximum 

40 volts 

Output Current 

5 amps 

Minimum Input-Output Differential 

3 volts 

Maximum Input-Output Differential 

25 volts 

Line Regulation 

1 per cent V ou , 

Load Regulation 

1 per cent V out 

Control Pin Voltage 

4.8-5.2 volts 

Short Circuit Current Limit 

7 amps 


Table 1 summarizes the electrical characteristics 
of this device family, which also includes three fixed- 
output devices with otherwise identical specifica¬ 
tions: /iA78H05C (5 volts), M A78H12C (12 volts), and 
/*A78H15C (15 volts). The fixed-output regulators 
come in a standard 2-pin TO-3 case and include inter¬ 
nal voltage-set resistors. 

All of these regulators have thermal overload pro¬ 
tection against excessive dissipation or current drain, 
along with internal short-circuit protection to limit 
current output. Safe area protection is provided for 


By James S. Robbins, Esq., N1JR, c/o 

Horovitz, Gordon, and Robbins, 6 Beacon 
Street, Boston, Massachusetts 02108 
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the output transistors. When a short circuit is seen 
by the regulator, the rise in internal temperature puts 
it into thermal overload, shutting down the device for 
as long as the current demand generates excessive 
heat. The short circuit current limit is 7 amperes. 

The basic positive regulator circuit (78HGC) is 
shown in fig. 2. R1 and R2 may be determined by the 
simple equations shown with the circuit. The nomi¬ 
nal reference voltage on the control terminal is 5.0 
volts (4.8 to 5.2 volts). To produce the recommended 
1.0 mA current flow in the control string would re¬ 
quire making R2 = 5k ohms. With R2 = 5k ohms, 
the output voltage becomes V out = [(Rl + 
R2)/R2\*control voltage (where Rl and R2 are in k- 
ohms). For example, if the supply is to provide 13.8 



volts and R2 = 5k ohms, then Rl must equal 8.8k 
ohms. Precise setting would require trim pots. 

As with virtually all such regulators, input and out¬ 
put capacitors should be used to improve transient 
response and to prevent oscillation of the regulator 
under certain feedback conditions. These capacitors 
also provide rf-field protection. Tantalum capacitors 
are preferred, but good quality ceramic discs may be 
used. Mounting should be as close to the device as 
possible. 

The four-pin base diagrams (top view) for the reg¬ 
ulators are shown in fig. 3. Note that the pin-outs for 
the two devices are different. The case is electrically 
isolated from the internal circuitry in the four-pin 
adjustable devices, but is the common in the fixed- 
output regulators. 

Mounting may be accomplished with or without a 
socket. I have used a modified TO-3 socket by 
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fig. 2. Typical circuit configuration to provide an adjustable 
output voltage. As discussed in the text, the resistor values 
are selected for approximately 1 mA of current flow in the 
divider and also to provide a control voltage input of 5 volts. 


removing the center (collector) pin and drilling two 
additional holes for pins 2 and 3. Mounting Rl and 
R2 directly at the regulator will significantly improve 
the load regulation of the device. 

This series of regulators is rated for 50 watts of in¬ 
ternal power dissipation at a case temperature of 
25°C. Increased case temperature, of course, 
reduces this rating. A graph of maximum power dis¬ 
sipation versus case temperature is shown in fig. 4. 

To achieve rated performance, attention must be 
paid to both heatsinking and input voltage, which are 
interrelated. Under normal operation the regulator 
will see some input voltages greater than that 
demanded as its output. The minimum input-output 
differential should be approximately 3 volts for prop¬ 
er regulation. The greater the difference between the 
input to the regulator and its output, the greater the 
dissipation required by the device (actually, by its in¬ 
ternal pass transistors). By tailoring the input voltage 
to the output voltage, heatsinking requirements are 
reduced, i.e., less heat must be dissipated in normal 
operation. To draw 5 amps from the regulator would 
set a maximum limit on the input-output differential 
of 10 volts. A lower differential reduces the heat to 
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79HGC 

TO-3 PACKAGE 
( TOP VIEW) 


INPUT OUTPUT 



fig. 3. Pinout diagrams for the positive and negative voltage 
regulators (78HGC and 79HGC, respectively). 
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6 GOOD REASONS FREQUENCY 5 COUNTER*^ ^ 

(U 100% COMPLETE KIT, (2) EASY ASSEMBLY, (3) COM 
PLETELY ENCLOSED IN MTTAL CABINET, (4) 1C SOCKETS 
USLD THROUGHOUT FOR EASY TTL RLPLACtMENI (5> EASY 
ON YOUR POCKET BOOK, AND (6) NO EXPENSIVE CHIPS TO 
RE PLACI (EXAMPLE — IF YOU LOSE A DECODER, LATCH OR 
DRIVER IN A HAI TRONIX COUNTER, THE AVERAGE COST 
OF REPLACEMENT OF THE LOW-COST TTL$ tS LESS THAN 
VI 00 EXCL UDING 1HL PRE SCALE CHIP. IN SOME OF THE 
NfWf.R COUNTERS NOW BEING MARKETED BY MY COM PE 
TITION, THEY ARF USING THE EXOTIC SINGLE CHIP ANO 
WOULD COS1 YOU CLOSE TO $30 00 TO REPLACE). THIS IS 
SOMETHING YOU SHOULD CONSIDER 


COMPLETE KITS CONSISTING OF 
EVERY FSSERTIAL PARI NEEDED 
10 MAKE YOUR COUNTER COM 
PLE T E HAL-600 A 7 DIGIT 
COUNTER WITH FREQUENCY 
RANGt Of ZERO TQ 600 MHz 
FEATURES TWO INPUTS ONE 
FOR LOW FREQUENCY AND ONE 
fOR HIGH FREQUENCY AUTO¬ 
MATIC ^ERO SUPPRESSION TIME 
BASE IS 1 0 SEC OR I SEC GATE 
WITH OPTIONAL 10 SEC GATE 
AVAIL AHLt ACCURACY t 
001% UTILIZES 10 MH/ CRYS 
TAL SPPM 

COMPLETE KIT. $129 


ATTENTION RADIO CLUBS 

FflfClu&Of bUXlEUWClS **qu«tFR£E 
miwtrunon jmjui eu« discounts or 
Ofn :i1 | hr HA I IfttLNIK k H„ fh^Qunli 
from 10 26% tieperiding upon 
iheqUiSTihry needed 

A" Jir eifitufru-. 11 in supplying m)-, in 
volume liujoMif'.. ro sctifloli Ahoti 
iohcs clufi’, .imi common mtereil 
groups Nobody Peals HAL I ROM* 
qudiny and pifice Just Ify us and set- lo« 
yourself 


m 

FROM 

HAL-TRONIX 


DELUXE 12-BUTTQN TOUCH- 
TONE ENCODER KIT unhung in-new 

■I W 2?(H3 ' n.p Provfles iMJld U5LI.H, 

AND AUDIO indiCAlipus' i omes *im iis 
■•iv*n Irta 1 1 rrie jiitJi/trd .irummuri uDi 
net Measures only ? V* i Hi" Cum 
pietr «<£ti Tcuith Tone pad boa d 
Crystal chip .trip air neTesshiry turiipo 
Mnlsto Imish ihe kit 
PAIGE D AT 129 95 

tor rnqse who wisn ro mourn me encoder 
in a hjnc held uni! me P( tuunl meas 
ufflS cmy <1'16 « ! ■ ♦ This partial ml 
with PC bod.ro tty .1 ai Chip and com 
poiienls 

PmCEOAT $14 95 


HAL-3QDA 7 DIGIT COUNTER 
WITH FREQUENCY RANGE OF 
ZERO TD 30D MHz FEATURES 
TWO INPUTS UNE FOR LOW FRE 
QUENCY ANO ONE FOR HIGH f HE 
OUENCY AUTOMATIC ZERO SUP 
PRESS TON TIME BASE IS i 0 SEC 
OR 1 SEC GATE WITH OPTIONAL 
10 SEC GATE AVAILABLE ACCU¬ 
RACY i 00t% UTILIZES 10 
MHz CRYSTAL 5 PPM 

COMPLETE KIT...... . $109 


HAL 300 PRE..*519.95 

iPre tinned GiD board and all 
compoimms-j 

HAL 300 A/PRE .. .. 124.95 

(Same as, above bui wiin pieamjji 

HAL 600 PRE.,534.95 

(Pnr-dUlled GlD board and jin 
component! 

HAL 600 A/PRE ..... 139 95 
i Sam* K atwve bui with preampi 


HAL-5DA 8 DIGIT COUNTER WITH 
FREQUENCY RANGE OF ZERO TO 
SO MHz OR RET TEH AUTOMATIC 
DECIMAL POINT, ZERO SUPPRES 
SION UPON DEMAND FEATURES 
T W0 INPUTS ONE FOR LOW FRE 
OUENCY INPUT. AND ONE ON 
PANEL FDR USE WITH ANY IN 
TERN ALLY MOUNTED HAL TRONiX 
PRE SCALER FOR WHICH PROVI 
SION'S HAVE ALREADY BEEN 
MADE 1 D SEC AND 1 SEC TIME 
GATES ACCURACY t 001% 
UTILIZES U) MHz CRYSTAL 5 
PPM 

COMPLETE KIT $109 


SPECIAL 


but tb 

OVERSTOCK | while iheylasL!) 
FAIRCHILD FND70 

common cathode readouts [can 
replace F NO-359 same pin oul) 

Qty Pries each A maun I 

10 40c S4 00 

100 3S* 35 00 

500 30c 150 00 

1000 ?5c ?50 00 


HAL-TRONIX 


PO BOX 1101, SOUTHGATE, Ml 48195 
PHONE (313) 285-1782 


"HAL “ 

HAROH.D C NQWIAND 


SHIPPING INFORMATION 

ORDERS ovrfl SIS 00 wilt BE SHIPPED POSTPAID EXCEPT ON 
iTEWS WHERE ADDITION CHARGES ARE RFDUES FED ON 
ORDERS LESS THAN $15 00 PlEASE INCLUDE ADDITION As 
*t 00 FDR HANDLING AND MAILING CHARGES SENG SA$E 
FGR FHFF Fl YER VISA AND MASTER CHARGE ACCEP1ID 




-*5 0 *5 50 r* too its *50 

CASE TE M PE ft A T URE - *C 


fig. 4. Graph of the maximum power dissipation for dif 
ferent case temperatures* 

be dissipated* For example, a 13.8-volt supply draw¬ 
ing 5 amps and fed by a 24-volt input would require 
heatsinking sufficient to dissipate approximately 50 
watts in normal use. This same suppty fed by an 18- 
volt input must accommodate only slightly over 20 
watts* 

Many transformers may be easily modified to ad¬ 
just their output voltage. Generally, the secondaries 
of these low-voltage transformers are on the outside 
and are readily reached after the laminations are 
removed* A count of the secondary turns will yield 
the voltage-turn ratio, making it a simple matter to 
remove (or, for that matter, add) the necessary 
turns. What you are looking for finally is an output 
voltage (after rectification and filtering) that, with full 
load, is only slightly above the 3-volt minimum input- 
output differential. 

Heatsinking must keep the junction temperature 
below 125°C to meet specifications. Typically, a sink 
with a thermal resistance of approximately 1.5°C/ 
watt would be adequate. Proper mounting, along 
with the use of a good thermal compound, is 
required* 

This series of hybrid regulators from Fairchild of¬ 
fers a significant reduction in the parts count and 
complexity of power supplies. Its substantial curent 
capacity, along with regulation quality and device 
protection, make it an economical solution to a wide 
variety of amateur power-supply applications* The 
zener diode is increasingly being moved out of the 
power supply business as integrated regulators 
become more diverse. These Fairchild regulators are 
one more step in that evolution. 
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The age of tone control has come to 
Amateur Radio. What better way to utilize 
our ever diminishing resource of fre¬ 
quency spectrum? Sub-audible tone 
control allows several repeaters to share 
the same channel with minimal geo¬ 
graphic separation, It allows protection 
from intermod and interference for 
repeaters, remote base stations, and 
autopatches. It even allows silent moni¬ 
toring of our crowded simplex channels. 


We make the most reliable and complete 
line of tone products available. All are 
totally immune to RF, use plug-in, field 
replaceable, frequency determining 
elements for low cost and the most 
accurate and stable frequency control 
possible. Our impeccable 1 day delivery 
is unmatched in the industry and you are 
protected by a full 1 year warranty when 
our products are returned to the factory 
for repair. Isn't it time for you to get into 
the New Age of tone control? 



















































TS-1 Sub-Audible Encoder-Decoder * Microminiature in 
size. 1.25' x 2 D'x .65 * Encodes and decodes simultaneously • 
$59.95 complete with K-1 element. 

TS-1JR Sub-Audible Encoder-Decoder * Microminiature 
version of the TS-1 measuring just 1.0 x 1.25 x .65". (or hand- 
held units * $79.95 complete with K-1 element. 

ME-3 Sub-Audible Encoder * Microminiature in sire, 
measures .45 x 1.1 x .6 * Instant startup • $29.95 complete 
with K-1 element. 

TE-8 Eight-Tone Sub-Audible Encoder * Measures 2.6 x 
2,0" x 7 * Frequency selection made by either a pull to ground 
or to supply * $69.95 with 8 K-1 elements. 

PE-2 Two-Tone Sequential Encoder for paging * Two call 
unit • Measures 1.25"x2.0"x .65" * $49.95 with2K-2elements. 


SD-1 Two-Tone Sequential Decoder * Frequency range is 
268 5-2109 4 Hz * Measures 1,2" x 1.67" x .65“ * Momentary 
output for horn relay, latched output tor call light and receiver 
muting built-in * $59,95 with 2 K-2 elements. 

TE-12 Twelve-Tone Sub-Audible or Burst-Tone Encoder * 
Frequency range is 67 0 -263.0 Hz sub-audible or 1650 - 4200 Hz 
burst-tone • Measures 4.25' x 2.5 x 1.5 • $79,95 with 
12 K-1 elements. 


ST-1 Burst-Tone Encoder * Measures 95 x .5 x .5 plus 
K-1 measurements * Frequency range is 1650*4200 Hz * 
$29,95 with K-1 element. 




VISA 


COMMUNICATIONS SPECIALISTS 

426 West Taft Avenue, Orange, CA 92667 
(600) 854-0547, California residents use: (714) 998-3021 




























readout 


digital 

for the 
Ham-3 rotator 


Add a digital readout 
to the Ham-M rotator series 

by incorporating 
this simple but accurate 
analog-to-digital converter 

It appears that Amateur Radio has gone digital. The 
signs of change are all around the shack* First came 
the digital 1C keyer, which later had a digital memory 
added* Digital frequency readout was once a luxury; 
now, it's a standard feature of most new trans¬ 
ceivers* Every shack, of course, now sports a digital 
clock built from a $3 clock 1C. With the exception of 
the keyer, all the "digital" applications are merely 
conversions of analog data to digital readout. Since 
this trend is likely to continue, it s worth looking into* 
Electronic analog-to-digital conversion can be 
accomplished using several different techniques,* 
These include parallel (or "flash"! tracking, succes¬ 
sive approximation, or single- and dual-ramp conver- 

*For detailed discussions of conversion techniques an excellent text. 
Analog Digital Conversion Nows, is available from Analog fits vices In 
corporate^, iNnrwood. Massachusetts, for $5 95 


ters. The flash converter is often used in extremely 
high-speed applications* Successive approximation 
is a general-purpose, medium-speed approach, while 
the dual-ramp or dual-slope is suited to low-speed 
applications, Integrated circuits are now available at 
reasonable cost to perform each of these conver¬ 
sions. In choosing a converter, you must consider 
several aspects: speed, accuracy, resolution, and 
output format. The actual analog signal being con¬ 
verted must also be considered. Is it a voltage or a 
current? Perhaps the best way to illustrate the rea 
soning behind a data-conversion project is by ex¬ 
ample. 

The largest analog indicator in my shack is the 
meter on my HAJVI-3 control box, an obvious choice 
for digital readout. First, consider the A D converter. 
Speed is not essential. Conversion times of a few 
hundred milliseconds are acceptable, so a dual-slope 
converter is adequate. The accuracy of this system 
is likely to be limited by the linearity of the Ham-3 
indicator system, since most converter products 
are within 0.1 per cent accuracy. The Ham-3 indica¬ 
tor has an accuracy of about 5 degrees* 1 Resolution 
is a term describing the number of discrete values 
that can be recognized, in the same way that digital 
frequency readouts have resolution limitations. It 
seems foolish to have rotator readouts to tenths of a 
degree. A resolution of 1 part in 360 is adequate. 

Since converter manufacturers produce both 
binary- and BCD -output devices, output format must 
be chosen* In this application, since the readout is a 
seven-segment visual display, the BCD output is the 

By Doug Grant, K1DG, 20 Oak Street, Win¬ 
chester, Massachusetts 01890 
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best choice. If you wanted to control the station 
from the shack computer (no doubt many hams are 
already considering this), a binary output would be 
better since computers tend to think in straight 
binary. 

The Analog Devices AD2020, a 3-digit BCD output 
A-D converter, fits the requirements. It is a low-cost, 
low-speed, 3-digit BCD output converter widely used 


usable 0-360 millivolt range. In addition, this divider 
must have a high enough input impedance that it 
doesn't load down the pot. At mid scale, the pot 
represents a source impedance of 250 ohms, de¬ 
creasing to zero at either extreme of its travel. The 
resistive divider shown in fig. 2, lOOk-ohms and 
2.49k-ohms, will not cause loading problems. In 
addition, the 100 meg-ohm input impedance of the 
AD2020 will not cause errors due to loading effects 




fig. 1. Schematic diagram of the original Ham-3 control 
circuit. The metering circuit has been redrawn for clar¬ 
ity. Note that the zener reference is floating; the bottom 
end is not grounded. 


in digital panel-meter applications. It is an excellent 
choice for the HAM-3 digital display because it re¬ 
quires a minimum of external components; the read¬ 
out is in millivolts. If a 0-359 millivolt signal rep¬ 
resenting the antenna heading is generated, the 1C 
receives a convenient scale requiring no special con¬ 
ditioning. 

signal conditioning 

First, consider the original indicator circuit. Re¬ 
ferring to fig. 1, the 13-volt zener reference is applied 
directly across the 500-ohm slide wire potentiometer 
inside the rotator. The wiper of the pot is connected 
through a lOk-ohm fixed resistor, the 5k-ohm cali¬ 
bration pot, and the meter to the plus side of the 13 
volts. The current flowing through the meter is 1 
mA at full scale, representing full clockwise rotation. 
When the rotator is moved to the full counterclock¬ 
wise position, no current flows. Unfortunately, CDE 
chose to return the wiper of the indicator pot through 
the "ground" line, which also carries the ac for the 
brake and motor circuits. This causes problems with 
the digital display that aren't apparent when only the 
original analog meter is used. More on this later. 

If you consider the voltage at the wiper of the pot 
with respect to the minus side of the regulated 13- 
volt supply, it varies linearly from 0 volts at full clock¬ 
wise to 13 volts at full counterclockwise. A resistive 
voltage divider must be used to reduce this to a 


on the equivalent source impedance of the voltage 
divider. 

circuit description 

Now that the required signal conditioning has 
been accomplished, support for the AD2020 chip 
must be examined. Very little additional circuitry is 
required. The displays can be any common-anode 
LEDs. Liquid crystals can be used, at the added ex¬ 
pense of some additional circuitry. Personally, I like 
the LEDs, since they are more visible under the cowl 
of the control-box cover. Driver transistors for the 
LEDs can be any pnp transistor capable of delivering 
about 100 mA. The AD2020 is designed to mate 
with the Fairchild 9374 decoder/driver chip. This chip 
differs from the commonly used 7447 in that it has 
on-board current limiting and requires no resistors. 
Also, the displays for numbers greater than BCD 9 
are different. When used as a pair, the decoding pro¬ 
vides EEE for positive overload and — for negative 
overload. If a 7447 is used, the - sign decodes as a 
C. The blanking inputs use different logic on each of 
these chips, so use caution is you substitute. Cur¬ 
rent-limiting resistors of 330 ohms should also be 
used with the 7447. The integrating capacitor is 
shown on the AD2020 data sheet at 0.27 \x F. I used 
0.1 fx F with good success, so this value doesn't ap¬ 
pear too critical. 

Power for the readout circuit is derived from avail- 
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able voltages in the control box (see fig, 3). Since calibration and antenna positions 
the services of the indicator lamp are no longer re¬ 
quired, it can be removed. Once the lamp is re- In order to keep the circuit simple, the readout is 

moved, the instrument transformer in the control based on a south-centered scale. This way, one 

box is capable of furnishing the approximately 150 rotation extreme represents 0 degrees and the other 

mA required by the digital readout circuit. A separate represents 360 degrees. In a north-centered system, 

regulator, such as the LM309 or a 7805-type, is used. full clockwide represents 180 degrees, midscale is 



/•/. 


fig. 2. Diagram of the digital readout system. The 5-volt common line is not chassis grounded; it is tied to the bottom of the 
zener reference. C2, across the input of the A -D converter , is used to prevent the ac voltage developed across the cable resis¬ 
tance from producing an erroneous readout. 


This regulator is supplied from the half-wave recti¬ 
fied and filtered dc from the transformer, tapped off 
points 11 and 13 on the power supply board of the 
Ham-3. Point 13 is treated as the '"ground" for this 
supply. A heat sink must be used on the regulator, or 
separate regulators should be used for display power 
and for power to the AD2020 chip. 

Consturction of the circuit is not terribly critical. I 
built the prototype on perforated board cut to fit 
behind the original meter bezel. A scrap of rubylith 
was used as a red filter to conceal the other com¬ 
ponents on the board and to yield a nice-looking 
front panel. 


360 degrees or 0 degrees, and full counterclockwise 
represents 180 degrees again. This presents a more 
complex problem. A 180-millivolt offset must now be 
switched in and out, requiring a comparator, relay, 
and reference supply. In my opinion, the headaches 
of trimming such a circuit outweigh the hassle of 
climbing the tower to turn the beam 180 degrees in¬ 
side the rotator. In addition, changing the stop to 
north from south has another hidden advantage. In 
general, propagation follows a clockwise route. This 
means that conditions tend to favor Europe, then 
Africa, swinging south through the Americas, on 
into the Pacific, and finally to Japan. In the original 
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configuration, having the stop at south made you 
swing your beam almost a complete revolution in 
order to follow the propagation as the peak passes 
due south. 

When you change antenna position, first turn the 
rotator full counterclockwise. Then turn the antenna 
north with enough feedline slack to allow a full clock¬ 
wide rotation. Finally, reverse the connections to 
terminals 3 and 7 on the back of the control box. 
This is done to provide a full-scale voltage at full 
clockwise rotation. As originally configured by 
CDE, full clockwise provides full-scale current and 
zero voltage at the wiper of the pot relative to pin 7. 

Calibration of the circuit is fairly simple. The origi¬ 
nal CALIBRATE button on the control box now serves 
no function. First apply power to the unit with the 
rotor in the full counterclockwise position. After a 
few minutes' warmup, adjust the zero pot, R5, for a 
reading of 000. Now rotate the antenna full clock¬ 
wise. Then adjust the voltage divider trimpot, R2, for 
a reading of 360. The readout is now fully calibrated. 

When I first installed the readout in my Ham-3, 
the display was rock stable until the brake release 
switch was pressed. As fig. 4 shows, a large 
amount of brake and motor ac current flows through 
the common ground connection, causing the display 
to jump wildly. The problem was solved by placing 
C2, a 100-/xF electrolytic capacitor, across the inputs 
to the AD2020. This capacitance represents a low 
impedance to 60 Hz ac and reduces the effects of 
the ground currents to less than 1 count. In some 
cases, rf bypassing might also be required. A .001- 
/xF ceramic capacitor should provide adequate rf 
filtering. 

summary 

Before long, dozens of other analog functions 
around the ham shack will be converted to digital, 
either for readout or for computer control. The same 
considerations discussed in this article will arise in 



fig. 3. Wiring diagram of the modified indicator circuit. 
Wires on pins 3 and 7 of the terminal strip have been re¬ 
versed, causing the readout to increase as the antenna is 
turned in a clockwise direction. 


any situation requiring analog-to-digital conversion. 
As converter ICs become increasingly available to 
the amateur, an understanding of the underlying 
principles will become important. 

Consider the following scenario. The station digital 
clock indicates 0000 UTC, signaling the station 
computer that the contest has begun. The receiver 



MOTOR AND 

BRAKE 

CIRCUITS 


fig. 4. Equivalent circuit diagram of the control box used to 
illustrate the ac ground loop problem. The ac current flow¬ 
ing through the cable resistance causes a large ac voltage to 
be added to the direction indicating voltage at pin 1. Filter¬ 
ing across the 2.49k resistor is more effective, since a capa¬ 
citor across terminals 1 and 7 is effectively shorted out 
when the pot reaches either extreme of its travel. 


tuning algorithm is initiated, applying voltage 
through a digital-to-analog converter to a varactor 
in the receiver vfo. A signal is found, and the pro¬ 
gram jumps to the identification routine, including 
the Morse code translator. The station is identified 
and found to be calling CQ TEST. A quick check 
through memory shows that the station is not a dup¬ 
licate. Elsewhere in memory, the correct beam head¬ 
ing is found. The rotator position is read in from its 
analog-to-digital converter, and the computer deter¬ 
mines in which direction to begin turning the anten¬ 
na. At the correct heading, signal strength is read 
from another A-to-D, and the RST for the exahcnge 
is computed. The keyer speed is adjusted and the 
computer now calls the other station. When the QSO 
is completed, the computer logs the contact and the 
sequence repeats. With an advanced system like 
this, a contest operator can relax and watch the foot¬ 
ball game on TV while his station operates itself and 
prepares a printed, duplicated log within minutes 
of the end of the contest. 


references 

1. Richard Klinman, W3RJ, "How to Update Your Ham*3 rotator," CQ, 
June, 1978, page 34. 
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HINWPOD 


TS-520S and DG-5 

DIGITAL FREQUENCY DISPLAY 


Auxiliary band position. With the 
optional LX .“5, you have .1 large digital 
frequency readout when transmitting 
and receiving, and the DG-5 a bo dou¬ 
bles as a 40-MHz frequency counter. 
The XS-520S includes a built-in AC 
power supply, and, with the addition 
cif the optional DS-lA DC-DC con¬ 
verter, it can function as a mobile rig. 
It features a very effective noise 
blanker, R1T, eight-pole crystal filter, 
25-kHz calibrator, front-panel carrier 
level control, semi-break-in CW with 
side-tone, built-in speaker, heater 


switch, 20-dB Rl attenuator and easy 
phone- patch connection. RF input 
power is 200 W r PEP on SSIS and 160 
VV DC on CW. Carrier suppression is 
better than 40 dB and sideband sup¬ 
pression is better than 50 dB. Spuri¬ 
ous radiation is less than —40 dB. 
Receiver sensitivity is 0.25 for tOdB 
fS + N) N. Selectivity is 2,4 kHz at 
o dB 4,4 kHz at oO dB and, with 
the optional CIV-520 CW tiller, is 
0.5 kHz at 6 dB 1.5 kl 1/ at 60 dB. 
See your Authorized Kcnw r ood 
Dealer now fur complete information! 


It's an ideal choice for anyone looking 
towards owning a highly reliable, 
highly efficient amateur radio trans¬ 
ceiver, Full coverage. 160 through 10 
meters...digital readout with optional 
IXj - 5,,. ef f eet i ve noise b lan ke r an d 
audio processor.. ,RF input power; 
200 watts PLP on SSB, 160 watts DC 
on CW, The TS-5205 transceiver 
provides full transmit and receive 
coverage of all Amateur bands from 
Ib0 through 10 meters. It also receives 
15.0 (WWVJ to 15.5 MHz and another 
500-kHz range ol your choice in the 
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Kenwood's TS-700SP... 


the new 


a time proven rig that now covers 
repeater subband (144.5 to 145.5 MHz). 


1 S-7005P features at l of the fine 
attributes of the TS-7O0S: A digital 
frequency display, receiver preamp, 
VOX, semi*break-in, and ( W side* 
tone. Of course, it’s all mode, 

I44«14ti MHi t VKO controlled.., 
and Kenwood quality throughout. 

FEATURES: 

* 4 MHz band coverage < 144 to 
148 MHzl. 

* Automatic repeat it offset capability 
Oh all FCC authorized repeater sub- 
bands. including 144.5-145.5 MHz 

* Simply dial receive frequency and 
radio does the rot simplex. 


i e pe a ter, or r v v e r s e b a m e I e a l u r c a 
tin any ol II crystal positions. 

* Transmit ■receive capability on 1-1 
channel** with II crystals, 

* Operates all modes: 55B (upper and 
lower), FM AM and C W. 

* 3 watts on AM 

* Digital readout with Kenwood 
Blue" digits 

* Receiver preamp 

■ Built-in VOX 

* Semi-break in on GW 

* t W side tone. 

* Alt solid-state 

* AC and DC capability. 


• ID waits RF output on 55 B. FM, CW 

• I watt FM low power switch 

• 0.25 mV for tp dB <S + N)rN 

SSBCW sensitivity, 

• 0 4 /jV for 20 dB quieting FM 
sensitivity. 

Get all the details and see the 
I S 7005P now at your nearest 
Authorized Kenwood Dealer 1 


® KEN woo a 

.., h(H i %i (ft'i in ttnlHf* td t utitn 


TRIO KENWOOD COMMUNICATIONS INC 

11 M WEST WALNUT COMPTON CA 90220 











































anodizing aluminum 


in the 

amateur workshop 

Complex chemical processes 

for treating aluminum 

are translated 
into simple procedures 
for your home lab 


Aluminum is used in many construction projects. 
But how do you decide on which type of aluminum 
to use? If you're interested in making panels, chassis, 
or boxes to house equipment, there's a right way to 
process the metal for durability and appearance. This 
article gives some pointers on how to process alumi¬ 
num by anodizing, a chemical process that can be 
used in your workshop. Also included is information 
on how to apply colored dye to aluminum parts using 
simple procedures. 

Aluminum is one of the most abundant elements 
on earth, forming about 8 per cent of the earth's 
crust. It's relatively inexpensive, easily machined and 
worked, lightweight yet strong, and an excellent 
electrical conductor. Its disadvantage, when uncon¬ 
trolled, is its pronounced affinity for oxygen: a proc¬ 
ess called corrosion. 


I Aluminum oxidizes rapidly. Its natural surface 
breaks down, causing it to be unsuitable for applica¬ 
tions where a long-term stable surface is needed. In 
ordinary atmospheric environments, even when few 
pollutants are present, alloyed aluminum surfaces 
oxidize within moments. The oxide is invisible to the 
naked eye; even the apparently bare surface of a 
recently machined aluminum part is immediately 
coated upon contact with atmospheric oxygen. 

controlling oxidation 

The formation of surface aluminum oxide can be 
controlled by anodizing. An electrochemical process 
is used to form the crystalline structure known as 
gamma aluminum oxide in an electrolytic 

cell, with the item to be anodized becoming the 
anode in the cell. The nature of the anodized metal 
has particularly significant physical characteristics: 

1. Extreme hardness, approaching that of 
diamond 

2. Electrical nonconductivity 

3. Extreme porosity on a molecular scale 

The gamma aluminum oxide film is closely related 
structurally to other oxides of aluminum, such as 
those used in manufacturing synthetic grinding 
wheels, and commonly substituted for natural corun¬ 
dum. Synthetic sapphires and rubies are, in fact, 
oxides of aluminum. Even though several different 
compounds are designated aluminum oxide (A I 2 O 3 ), 
the crystal lattice structure takes on many quite 

By David W. Hembling, VE7DKR, 3476 Over¬ 
lander Drive, Kamloops, B.C., Canada, V2B 6X5 
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peculiar variations, hence the designation of the 
anodic film as the gamma aluminum oxide. 

Aluminum oxide coatings, or films, vary greatly 
from transparent to opaque, depending on film thick- 
ness and also on the alloying elements present in the 
aluminum alloy used. The film thickness is control¬ 
lable, and can be from one to twenty microns.* The 
fact that the film thus generated is molecularly bond¬ 
ed to the aluminum and has a porosity that can be 
dyed makes an anodized film the most durable and 
useful of all possible finishes for this metal. 

The porous surface of the gamma oxide film, 
whether dyed or left clear, is easily converted by im¬ 
mersion in boiling water to the closed, or sealed, 
crystalline state of the monohydrate of aluminum 
oxide, known as boehmite, designated AI 2 O 3 .H 2 O 
(or more correctly A100H). Boehmite has a large vol¬ 
ume/area ratio of aluminum; therefore, the volume 
of anodized film is increased to close the pores, or 
sea / the film. The conversion of the simpler gamma 
aluminum oxide to the boehmite structure makes the 
anodized surface unstainable, the dye unleachable, 
and the item so treated remains permanently dyed in 
the chosen color. 

the anodizing process 

Aluminum is anodized by immersing it in an 
aqueous electrolytic solution in which the aluminum 
item to be anodized becomes the anode (positive 
pole). A direct current is passed to it from the cath¬ 
ode (negative pole). Oxygen released from the water 
combines with surface aluminum molecules to form 
aluminum oxide; the crystalline lattice is of the gam¬ 
ma form. Although the acid electrolyte is not used in 
the oxide-forming reaction, it influences the charac¬ 
teristics of the formed film. 

Two common methods of electrolytically produc¬ 
ing an anodic film on aluminum offer different prop¬ 
erties in the formed anodic film. The two methods 
use different acids in the electrolyte, chromic or sul¬ 
phuric. These methods are discussed at length 
below. 

alodizing 

An alternative method of protecting aluminum is 
called alodizing. This method provides no color 


*To get an idea of the magnitude of the dimensions involved, the following 
conversions are given: 

1 micron = 10 meter (3.94 x 10 inch) 

1 Angstrom = 10“ 1 millimicron or 

10 - 7 mm (3.9 x 10 “ 9 inch) 

25.4 microns = 2.54 (10~ 2 ) mm (10~ 3 inch) 

1 micron = 10 4 Angstroms 


choice and results in only about a 3-micron (3 x 10" 3 
mm or 1.2 x 10 -4 inch) film thickness. This process 
is a chemical-dip treatment, which produces an elec¬ 
trically conductive coating, usually of a smutty, mus¬ 
tard-like color. After buffing, alodizing does offer a 
degree of protection to the otherwise easily corrodi¬ 
ble metal. An unbuffed alodized finish accepts primer 
and finish painting. 

anodizing by the chromic-acid process 

The chromic-acid process is not suitable for alumi¬ 
num alloys that contain more than 5 per cent copper, 
but it is fine for all other aluminum alloys. The 
chromic-acid process is especially recommended for 
anodizing assembly parts, particularly where inade¬ 
quate flushing and rinsing of trapped sulphuric acid 
could lead to later problems. The films generated by 
the chromic-acid process are thinner than those ob¬ 
tained with the sulphuric-acid process, but despite 
their relative thinness, they are durable and offer a 
highly stable protective coating — from a corrosion 
standpoint especially. 

The thinness of chromic-acid coatings is some¬ 
times of value in manufacturing procedures, 
especially where ultra-close fits are involved and 
where matching is to be within sub-mill tolerances. 
The U.S. government specification MIL-A-8625A 
(December 14, 1954), which calls for 250-hour salt- 
spray resistance, authorizes the chromic-acid proc¬ 
ess for all aluminum alloys except those bearing more 
than 5 per cent copper. Although the chromic-acid- 
generated anodized finish is much harder than the 
untreated metal itself, only limited abrasion 
resistance is afforded by this process because of the 
extreme thinness of the film. Also, with the sul¬ 
phuric-acid anodizing process, a greater porosity oc¬ 
curs, with increased dye take-up in the thicker 
coating. 

For the purposes of the average amateur requiring 
the anodized film characteristics of hardness, dura¬ 
bility, and acceptance of dyes, the sulphuric-acid 
process is preferable. 

Three practical references, 1-3 supply details on the 
chromic-acid process for those rare applications 
where an amateur may need it. 

aluminum alloys for effective anodizing 

As mentioned, the qualities of the anodic film pro¬ 
duced are affected significantly by the presence of 
other metals alloyed with the aluminum. Depending 
on the intended use of the aluminum, cost and avail¬ 
ability may dictate which aluminum alloy is used, 
rather than the precise and sometimes subtle differ¬ 
ences between the various alloys. The chemical dif¬ 
ferences between the various aluminum alloys can 
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Scanning electron micrograph I ■ 12.0001, showing anomaly 
in anodic film probably caused by a carbon speck or other 
alloying constituent. Surface appears extremely smooth 
and lustrous, even under optical microscope inspection. 
Note that* even at 12,000 - magnification* molecular scale 
porosity can't be seen. Porosity is important in dye takeup 
of anodized parts. (Photo courtesy Dept, of Metallurgical 
Engineering, University of British Columbia, Vancouver. 
B.C.l 

usually be found in the handbooks of large industrial 
suppliers of nonferrous metals. 

In its purest form, aluminum is very soft and quite 
ductile. For most purposes* however, greater 
strength and hardness are required; thus high-purity 
aluminum is seldom used. Greater strength is 
achieved in two ways. Usually; the pure metal is 
alloyed with other metal elements, such as mangan¬ 
ese, copper, silicon* iron, and magnesium. In addi 
lion, the alloy may be heat treated to give it even 
greater strength. The designation T plus a number 
after the 4-digit alloy number indicates a heat-treated 
alloy. 

Aluminum of high purity, when anodized by the 
sulphuric-acid process, yields a completely colorless 
anodic film. This film can be left clear and sealed off, 
or dyed and then sealed off. The paler colors are 
more readily dyed into the anodic films generated on 
the surface of pure, nonalloyed aluminum. The more 
alloying impurities present, the greater the tendency 
toward a pale-green or pale-brown cast to the un¬ 


dyed anodic film. This is seldom a problem, unless 
matching of the various parts of a structure made 
from different alloys is desired. 

When pale dyes are to be used, the original alloy 
must be considered, and the acid concentration as 
well as current density should be controlled for a 
thick film formation; e.g <, 15-20 microns or about 1.5 
x 10“ 2 mm (6 x 10 4 inch), thus permitting greater 
dye take-up* The more concentrated the acid elec¬ 
trolyte solution, the softer and more porous the 
anodic film* 

Experimentation is often required to achieve the 
required anodic film properties of a particular dye* A 
sample scrap piece of the alloy to be used can be 
processed in a trial run, thereby assuring more pre¬ 
dictable results. 

Of course, more predictable results can be ob¬ 
tained when alloys of known composition are used. 
Some alloys are better candidates for taking an 
anodic finish than others. For example, the well- 
known Alcan 6061 T4 and 6061 T6 take an excellent 
anodic finish. The finish will reflect absolutely and 
exactly the smoothness or roughness of the final 
machining operation. 

Anodizing makes no noticeable difference to the 
texture of the aluminum* To see the finish (except for 
the color), even the strongest optical microscopes 
are useless. As discussed earlier, the scale being 
dealt with here is molecular; the transmission elec¬ 
tron microscope is required to reveal the anodic film 
texture* Even with a scanning electron microscope 
(SEM) the porosity is invisible. 

the sulphuric-acid process 

First of all, aluminum anodizing should not be 
done indoors unless special ventilating equipment 
can be installed* Ideally* the anodizing workshop 
should be outdoors with plenty of air circulation; the 
ideal outdoor workshop is a home carport or garage 
with all doors open* If something approaching a 
chemistry laboratory fume hood with a spark free 
extractor fan can be placed over the anodizing tank 
to exhaust the gaseous hydrogen emitted at the 
cathode, indoor anodizing may be possible. Remem¬ 
ber that electrolytic dissociation breaks water down 
into two atoms of hydrogen for each atom of oxy¬ 
gen. Oxygen reacting at the aluminum-anode surface 
— allowing aluminum-oxide formation — causes the 
liberation of hydrogen gas at the cathode. This gas is 
emitted with a small amount of acid vapor from the 
electrolyte and is best vented outdoors* where it will 
be rendered harmless by mixing with air. 

safety precautions 

Small anodizing jobs in the home workshop can be 
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► Anew ^ 
concept from 
^ Atlas ^ 


5 band receiver 


Sonne people have called the Atlas RX-110 a 
stroke of genius But it d>dn t take much genius 
to design it just a lot of common sense 
Newcomers lo amateur radio like to begin by 
monitoring amateur activity so they want an in¬ 
expensive receiver Many old-timers like to 
have an extra receiver for their Jiving room or 
bedroom so they don t have to stay in the 
shack or car waiting for band openings 

But with the recent popularity of the trans* 
ceiver concept, the economical receiver sim¬ 
ply disappeared Now Atlas reintroduces a low 
price receiver The RX- 110 for $229 


DON T LET THAT LOW PRICE DECEIVE YOU' 
ft's really a high performance amateur band 
receiver 

It s all solid-state and provides coverage of 80 
40 20 and 15 meters and 28 to 29 MHz of the 
10 meter hand It s fully self-contained with its 
own AC supply and burlt-m speaker, and can 
operate on 12 to 14 VDC The RX-110 is really a 
hot performer with exceptionally high sensi¬ 
tivity selectivity and dynamic range 

Bui the RX-110 story doesn t end here There's 
more 1 



Tl'lt* 


* Transmit module $159. 


^ This is where our new concept makes even these common stages eliminating the cost 
£ more sense (and saves you Ihousands of and labor of duplicating these steps 6u1 there 

■ "cents'') Since many stages in a receiver are is absolutely no compromise on performance 
also required m a transmitter (VFO IF Sys- wilh this new concept 
■ ferns Crystal Filter Carrier Oscdlaior Band- 

Pass Fillers and Diode Ring Mixer), we pro- Simply connect the TX-110 Transmit Module to 
vrded a connection on ihe back of Ihe RX 110 the RX-110 Receiver and you have a complete 
■ so the TX- 110 Transmitter Module can utilize 5 band CW-SSB transceiver 1 


Complete 5 band CW-SSB transceiver 


* Provides CW and SSBcOmmu 
nicatfons on IQ, 15 20 40. and 80 
meters with a choice Of two power 
levels 

* The TX-1IG-L runs 15 watts ihpul on 
20 40 ami 80 meters 10 watts input 
on 10 and 15 meters 

* The TX-nO-H runs 200 watts input on 
20 40 and 60 meters 150 watts on 
15 and IQO watts on 10 meters 

* Semi break-m CW with sidetone 
monitoring is a standard feature 


• PTT (Press-to-Talk) operation on 
SSB Lower sideband on 40 and 80 
meiers Upper sideband on 10 15. 
and 20 meters 

• TX-110-L 15 wait module runs on AC 
supply m RX-110. so it is completely 
self -contained including speaker 
Simply conned antenna and key or 
mike 

* TX-110-H requires additional AC sup¬ 
ply to supply high current for 200 watt 
amplifier (Model PS-110) 

* 200 wall amplifier may be added to 
TX-UO-L at a later date thus con¬ 
verting it lo a TX-110-H 


* The RX-110. TX-M0-L andTX-110-H 
will all run direcily Irom a 12 to 14 volt 
DC Gallery supply for mobrle or port¬ 
able operation When the two units 
are mechanically pined (brackets 
supplied with TX-11 0) r the trans¬ 
ceiver slides into a plug-in mobile 
mount. Model MM-110 


SUGGESTED RESALE PRICES 


RX-110 

5229 

TX-tlO-L 

$?59 

TX-110-H 

$249 

PS-110 

S 89 



MADE IN U S A 


417 Via Del Monte * Oceanside. CA 92054 * (714) 433-1983 * Special Customer Service Direct Line (714} 433-9591 













done safely. The degree of hazard is similar to that of 
quick-charging an automobile lead-acid storage bat¬ 
tery, The acid concentrations are roughly the same 
and the amount of discharged gaseous hydrogen is 
similar. 

The major hazards are the effects of acid on skin or 
eye tissue and the risk of a spark's igniting hydrogen 
gas. Both hazards are avoidable. The golden rule of 
mixing acid is always pour concentrated acid into the 
water and slowly] This allows the heat of the 
chemical reaction between the water and acid to be 
absorbed by the larger volume of water. If a sudden 
expansion of the smaller amount of acid should 
occur due to the rapid temperature increase that 
occurs on contact, it is water that is present in quan¬ 
tity; rather than the more dangerous add. Once the 
15-25 per cent solution of sulphuric acid is mixed, it 
then becomes the working electrolyte, in which the 
anodizing process takes place. After evaporation has 
occurred The tank can be topped-up safely by care¬ 
fully pouring more water into the dilute solution. 

When mixing acid, immersing an item to be ano¬ 
dized, or removing it, wear protective clothing such 
as an apron made from a heavy fabric (canvas or 
rubber). 

Use large rubber gloves to protect the hands and 
wrists, and acid-proof safety goggles over the eyes. 
Even a tiny splash of only a few milliliters of acid can 
cause serious damage to the eyes. If appropriate pre¬ 
cautions are Taken and the working area is clear and 
safe, the degree of risk is minimized. As with other 
procedures, human error, misjudgement, and care¬ 
lessness (including too much speed) are most 
dangerous. Keep a pail of water handy! 

the anodizing tank 

The anodizing tank must be large enough to 
accommodate the lead cathode (which takes up very 
little space) and the largest article to be anodized. (If 
nothing larger than a thimble is to be anodized, the 
tank could be a plastic coffee cup, and the process 
could be done indoors with minimal ventilation.) 
Most of the items anodized in my setup were small — 
seldom larger than a dinner plate. The tank can be 
any container that's nonconducting and impervious 
to dilute sulphuric acid, A plastic pail, a hard rubber 
vessel, a glass tank (such as may be salvaged from a 
large lead-acid storage cell) or even a heavy plastic 
kitchen dish pan can be used. 

The cathode must be constructed of lead. If the 
tank is a polyethylene or hard-rubber pail, round or 
square, the cathode can be easily fitted from a sheet 
of plumber's lead. Cut a 1-3 mm (0.04-0,1 in.) sheet 
of lead so it can be rolled into a liner in the shape of 
an open-ended cylinder that can be placed inside the 



Scanning electron micrograph photo ( ■ T6 r 0Q0h Although 
porosity isn't visible, the crystalline texture of the gamma 
aluminum o*ide can be seen. The surface appears lustrous 
and smooth and is highly reflective (Photo courtesy Dept, 
Of Metallurgical Engineering, University of British Col 
umbla, Vancouver, B.C.) 

wails of the pail. A cathode termination can be made 
from a 20-30 mm (0.8-1 in.) wide strip of the same 
lead sheet, soldered to the upper edge of the cylindri¬ 
cal cathode, and extended up to the top of the tank. 
At that point, clear of acid contact, the lead can be 
soldered to a flexible length of 3.3 or 2.6 mm (no, 8 or 
10) copper wire for connection to the negative termi¬ 
nal of the anodizing power supply. The size of the 
cathode, in surface area, must be at least equal to 
the area of the surface being anodized. The cathode 
in my tank covers the interior walls of the pail (20 
liters, or 5-1/2 gallons) and extends the full depth of 
the acid contained in it when about Two-thirds full. 
The bottom of the pail remains uncovered by the 
cathode so that some items being anodized may be 
set on the nonconducting tank bottom. The tank 
bottom could also be covered with lead, offering a 
larger surface-area cathode, but it would then be dif¬ 
ficult to avoid contact with the bottom. 

The electrolytic-tank anode pole is formed by 
using only aluminum, including aluminum screws, 
bolts, or other connectors, except for parts which no 
acid will contact. The item to be anodrzedi can be 
fastened either by friction fit or by aluminum 
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FM SYSTEM SCHOOL 


|T 

Dollar thoughts $ 
to consider about the 

DRAKE UV-3 





UHF-VHF 


MULTIBAND 
FM SYSTEM 

Only $795 

for 

3-Band UV-3 

(That’s just $265 per band 
—and fully synthesized 
on all three!) 



How does the cost of the Drake system really compare to 
alternative methods of getting on 144-220-440 MHzfm? 


A First of all* there is no direct comparison possible, 
because the Model 1346 Drake UV-3 is the only rig in 
the world offering 144-220-440 MHz fm in a single box 
—and it is fully synthesized on each band, 

D The nearest comparison would be to add the suggested 
U list prices of three separate units of competitive fm 
rigs presently available. It would work out 
approximately as follows (and you would end up with 
three separate units to power}: 

2 Meters (Synthesized to 5 kHz) ....$ 449.00 

220 MHz (Synthesized to 5 kHz) 449.95 

440 MHz (23 channels* crystal). 349.00 

Crystals (Assuming 20 per 440 MHz radio) 120.00 

Total competitive price. $1367.95 


But wait—even at those higher competitive 
prices you T d still be missing these features 

included in the UV-3: 

L Full synthesis on all three bands 

2. Extra diode-programmable fixed 
channels on each band 

3. Priority scan feature on each band 
4* Everything in a single box! 


For your homework* then, ponder the following—at a 
suggested amateur net of $795.00, the Model 1346 
Drake UV-3 (144-220-440) is* to say the least, an 
incredible value. It gives you a real reason to trade UP! 


NOW AVAI[j\B1 I Complete UV-3 Service/Schematic Book ... $25.00 each. 


R. L. DRAKE COMPANY 



540 Richard St, Miamisburg, Ohio 45342 
Phone: (513) 866-2421 • Tele*: 288-017 


Prices and spedjficofions subject to change without notice or obligation 






fasteners to an aluminum rod or strip and hung into 
the central area of the tank. A wooden slat or two 
across the tank top serves as a stabilizer for the cen¬ 
tral anode fixtures. Connection by aluminum 
fasteners to the item to be anodized should be made 
on some part of the item where it won't matter. The 
point of contact — where the anode connection is 
made — obscures a small area that remains 
unanodized. 


acid concentration 


The sulphuric-acid electrolyte used for anodizing 
should be between 15 and 25 per cent concentration 
by weight. The table below shows appropriate quan¬ 
tities of concentrated sulphuric acid for dilutions 
between 15 and 25 per cent by weight. 


acid dilution 
(per cent) 

15 

18 

20 

25 


concentration per liter (quart) 
of water 

173 ml (5.9 oz) 

212 ml (7.2 oz) 

240 ml (8.2 oz) 

310 ml (10.5 oz) 


The plastic containers of sulphuric acid sold by 
automotive parts stores for filling new automobile 
storage batteries make an excellent source of acid for 
anodizing. Simply mixing the acid with water in a 1:1 
ratio makes a good dilution for a working anodizing 
solution. 

Minor impurities that occur in drinking water, 
mainly small concentrations of minerals and alkali, 
will have little effect on the anodizing results. The 
other metals in the aluminum alloy appear to play a 
more important role in determining the undyed color 
of the anodic film. If the water is especially alkaline, 
the resultant acid concentration obtained by the 
table may give lower actual concentrations due to 
neutralization. 


power supply 

The power-supply capacity that will be needed is 
determined by the size of the aluminum items to be 
anodized. The current density required in the sulphu¬ 
ric-acid process averages 1.5 amperes per decimeter 2 
(3.4 inch 2 ) of surface area of the item to be anodized. 
However, the current density will vary in relation to 
several factors: 

1. Acid concentration 

2. Voltage potential between anode and cathode 

3. Electrolyte temperature 

The voltage potential is not critical, although the 
softer and more porous films are generated at the 
higher voltages and current densities. Any voltage 
between 6 and 20 volts will generate an anodic film, 
but 16-18 volts appears to be optimum when working 


with electrolyte temperatures between 18 and 22 C 
(66 - 72 F). The power supply must be able to pro¬ 
duce full-wave direct current, not necessarily filtered, 
of 18 volts and 30-50 amperes for periods of about an 
hour without overheating. 

Ordinarily the voltage is preset. Current flow will 
then be determined by acid concentration, tempera¬ 
ture, and the surface area of the item to be anodized. 
A voltmeter and ammeter are helpful. Current flow 
does not decrease with anodic film buildup as in the 
chromic acid process. 

operating conditions 

Anodizing can be done with the electrolyte at a 
number of different temperatures. 

When the electrolyte is started at room tempera¬ 
ture (*20 C, or 68 F), after several hours of anodiz¬ 
ing a rise in electrolyte temperature can occur. This 
increase varies with the size of the items being ano¬ 
dized and the current flow through the electrolyte. 
As the temperature rises, the anodic film will be soft¬ 
er and more porous — which makes for better dye 
takeup — but the film will have a reduced hardness. 
The tank can be left to cool at this point. Sometimes 
the rise in electrolyte temperature is acceptable, 
especially when extreme hardness is not necessary 
and when the dark-colored dyes, such as black or 
deep blue, are being used. 

If accelerated electrolyte cooling is required (sel¬ 
dom necessary in most amateur setups), the cathode 
could be constructed of lead tubing, with a suitable 
coolant pumped through it, thus permitting the elec¬ 
trolyte temperature to be thermostatically controlled. 

Anodic-film porosity is controlled by acid concen¬ 
tration, current flow, and voltage, all of which are 
interrelated. Film thickness, however, is controlled 
by the length of time of film generation. Some exper¬ 
imentation will demonstrate more exact times and 
there is some latitude in this variable; but generally 
two categories of time length apply: if the anodic film 
is not to be dyed, about 15-25 minutes is usually 
ample. If the film is to be dyed, however, and espe¬ 
cially with the dyes requiring a high degree of film 
takeup, periods in the range of 45-60 minutes should 
be used. Different alloys will require different times, 
even when all other variables are held constant, 
including voltage, current density, electrolyte tem¬ 
perature, and electrolyte concentration. 

sealing 

The anodic film generated in the electrolyte is 
gamma aluminum oxide. The molecular porosity of 
this oxide and its extreme hardness are desired char¬ 
acteristics. If the surface is not to be dyed, however, 
it will offer greater permanence to its uniform colora- 
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tion if it is converted to the nonporous boehmite. 
This conversion is easily made by immersing the 
rinsed and clean anodized item in boiling water for 
about 20 minutes. 

If the anodic film has been dyed, the sealing proc¬ 
ess of simple immersion in boiling water can cause 
dye leaching. To avoid this, chemicals are added to 
the sealing solution, usually a low concentration of 
nickel acetate in water held at 95 - 98 C (203 - 208 F). 
The sealant chemical may vary depending on the 
dye. I've never required an antileaching agent, since 
a small amount of leaching has been tolerable. 

dyeing 

Commercial procedures for the uniform dyeing of 
anodized aluminum can be complex and expensive. 
One of the most critical factors is the pH of the dye 
solutions and sealant solutions. 

The purpose of anodizing an aluminum surface, 
aside from increased durability and hardness, is to 
produce a porosity that will allow dye to penetrate. 
As mentioned, however, the porosity formed from 
the anodizing process is on a molecular scale. Unlike 
dyes used for cloth, where absorption of dye is an 
easy matter because of the large pores in the fabric, 
dyes capable of takeup by an anodized surface must 
have molecular constituents small enough to fit into 
the pores in the film surface. Many ordinary dyes that 
permanently stain ordinary fabrics have no effect 
whatsoever on the more subtle porosity of anodic 
films. For this reason, special dyes have been 
developed. 

In North America, two large suppliers of commer¬ 
cial dyes and supplies for the anodizing industry are 
Sandoz* and the Allied Chemical and Dye Corpora¬ 
tion, t Chemical dyes available from them come in 
about 50 different colors. If a more limited selection 
of dyes can be accepted, some ordinary, inexpensive 
fabric dyes sold in drugstores will prove satisfactory 
for anodic film takeup if a few special measures are 
taken. Wool dyes must be selected, rather than 
those only for cotton or other fibers. The pH must be 
controlled and the concentration must be higher. 
Usually about 25 grams/liter (0.9 oz./qt.) of the 
solute, with the addition of about 1 ml/liter (0.03 
oz./qt.) of acetic acid (vinegar), will yield reasonable 
coloring results. Certain dyes, because of their large 
molecular size, will be unusable. However, after 
experimentation, you may find that many different 


‘Canada: Sandoz Colors and Chemicals, Box 385, Dorval, Quebec 
H9R 4P5. U.S.A.: Sandoz, Inc., 608 5th Avenue, New York, New York 
10020 . 

TAIlied Chemical and Dye Corporation, Industrial Division, 1348 Block 
Street, Baltimore, Maryland 21231. 


dye colors can be used at a fraction of the price of 
commercial anodizing dyes. The golds and blues 
tend to be most effective, some without the addition 
of acetic acid. 

For the most effective dye takeup by a well-gener¬ 
ated anodic film, heating the dye solution to 55 - 75 C 
(131 - 167 F) is required.. The dye takeup won't 
increase after about 10-15 minutes immersion in the 
heated dye. Different dyes take up at different tem¬ 
peratures; experiment to find the optimum values. 

Very dark black anodic dye will probably have to 
be purchased from one of the commercial dye 
sources or from an anodizing shop. Commercial ano¬ 
dizing dyes are extremely powerful, so only a small 
amount will be required. 

After repeated use the dye will become gradually 
acidic from acid leaching out of the anodized sur¬ 
faces, even though these surfaces have been careful¬ 
ly rinsed. At this stage the pH of the dye solution 
must be restored by adding small amounts of alkali, 
usually lye solution. If the inexpensive drugstore fab¬ 
ric dyes are used, an alternative to fussy pH control is 
to replace the acidic dye with a fresh mix of new dye, 
a practice that has been acceptable in my ex¬ 
perience. 

summary 

Anodizing aluminum is an exact science. For the 
amateur in the home workshop it may be an art that 
requires much experimentation before you develop 
consistent results. But anodizing offers many advan¬ 
tages over other protective coatings and yields a per¬ 
manent and stable finish for aluminum. 
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simple CMOS keyer 


Build this 
simple, low-cost 
CMOS keyer 
for inclusion in any 
battery-powered equipment 

The construction of this keyer is a result of an 
effort to reduce the overall weight of my "Mountain 
Day" contest transceiver. The circuit was developed 
from a proven RTL design. Although it does not offer 
"squeeze keying" or dot/dash storage, it fits the 
needs of the beginner as well as of the high-speed 
brass pounder. 

The dash/dot ratio remains exactly 3:1 over the 
whole speed range. After each dot or dash, a pause 
of exactly one dot length is inserted. When both dot 
and dash contacts are closed, dashes are sent. With 
a 9-volt power supply, keying current is about 2 mA. 
When the keyer is not being operated, only about 
10 nA is drawn from the supply; you may therefore 
connect the battery at all times and forget about the 
ON OFF switch. The keying transistor switches posi¬ 
tive voltages to ground. Changes in supply voltage 
have no appreciable effect on the speed. When the 
circuit is mounted and adequately shielded, it is not 
susceptible to rf pickup — even without rf chokes 
and bypass capacitors. 

circuit description 

The schematic diagram shown in fig. 1 is divided 
into two main parts, the time base and dot/dash gen¬ 
erator. The time base, a stable RC oscillator is com¬ 


posed of gates U1A, U2A, and U1B, plus the as¬ 
sociated components. Dot flip-flop U3A, dash flip- 
flop U3B, and the summing gate U2C form the dot/ 
dash generator. In the quiescent state, these are the 
logic levels: logic 1 on pin 9 of U2D (due to the AND 
gate formed by R5, R6, CRT, and CR2I and both flip- 
flops reset, providing a 1 on pin 10 of U2D, U2A and 
U2B form the control flip-flop for the oscillator, 
which is blocked by the zero from pin 3 of U2B. After 
a short closure of either the dot or dash contact, U2B 



Complete keyer including battery, paddle, and speed control. 


enables the RC oscillator. (Time to on the timing 
diagram, fig, 2). 

The first half cycle of the oscillator places a 0 on 
pin 2 of U2B, thus keeping the oscillation even when 
the keyer lever is released. The rising edge of the first 
clock pulse clocks U3A to the SET state, (f it was the 
dash contact that caused the start of the time base, a 
1 from U1C would release the J input of U3B, allow¬ 
ing this flip-flop to be triggered by the rising edge of 


By Urs Hadorn, HB9ABO, Im Riedtli 1, 
CH8154, Oberglatt, Switzerland 
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fig. 1. Schematic diagram of the simple 
CMOS keyer. The speed control, R2, 
should have a reverse, log taper. The keyer 
will work with any battery supply between 
3 and 15 volts. External connections are 
denoted by the circled terminals. 


U3A's output. In case of a dot contact closure, U3B 
remains reset because the zero on its J input pre¬ 
vents it from toggling. 

The outputs of the flip-flops are summed by U2C, 


state. When U3A toggles back to the RESET state, 
the dot or dash is terminated. At this time (for dots 
ti; for dashes, t 2 > the clock signal is a one, maintain¬ 
ing oscillation for another half clock period. At this 


TERMINAL ( 7 ) 
DASH CONTACT 


U/A, PtN /0 


U/8, PIN8-CLOCK 


USA. PIN I 


UJ8. PIN IS 


U/P, PIN 4 



fig. 2. Timing diagram showing the levels within the keyer during the generation of a dash. 


and via the inverters drive the keying transistor. The 
keying signal is fed back via U2D and U1E to the con¬ 
trol flip-flop. As long as a dot or dash is being sent, 
this flip-flop maintains the oscillator in the operating 


time (t 3 > the voltage at terminal 1 is 1.5 Vbatt, which 
via U1A places a zero on U2A, thereby preventing 
the control flip-flop from reacting to premature trig¬ 
ger signals. After another half dot length, the voltage 
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frg 3. The diagram of the original keying circuit in the Ten 
Tec Argonaut is shown in A. To handle the saturation volt 
age of semiconductor keyers, the circuit was changed to 
the configuration shown in 8. The value of the rener diode 
can be between A and B volts, 

at terminal 1 of C has discharged to almost 0 volts. 
This level is transferred by U1A, as a logic 1 to the 
control flip-flop, which, while maintaining state, can 
now be triggered again by signals from the keying 
contacts. After this pause of one dot length, 
the circuit is again in the quiescent state and ready 
for another dot or dash, 

transmitter connections 

Due to its small size, the keyer circuit can easily be 
built into virtually any transmitter or transceiver. 
However a word must be said concerning the keying 
circuit involved. The voltage to be keyed must be 
positive with respect to ground. It must not exceed 
the voltage blocking capabilities of the keying tran¬ 
sistor and the keyed current must be within the limits 
of this transistor. The keying circuit should support 
keying by semiconductors; with a voltage drop of 
up to 1 volt across the KEY terminals, the circuit must 
still operate properly. With a TenTec Argonaut, this 
was not the case, although a minor modification 
according to fig, 3 solved the problem. 

Transmitters with a negative-keying voltage must 
be modified to have a positive keying voltage. Com¬ 
patibility with straight keys or relay keyers is, of 
course, not impaired by such a modification. Fig, 4 


* t$QV 



fig, 4. Diagram of the keying circuit of an HWtOl that has 
been modified for this keyer. Other than R7 # RS, R9, and Q1, 
all other components are from the original circuit. 


shows the modification of a Heath HW101 as a rep¬ 
resentative of the tube transmitter family. Here are 
some general hints for this kind of modification: the 
voltage divider, R7, R8, and R9, must be set up to 
accept a current in the range of 0.5 to 10 mA. The 
internal resistance of the positive and negative 
sources must be taken into account when the values 
of the resistors are determined. With the key open, 
the voltage at the base of G1 may not exceed Veb 
maximum (4 to 8 volts, depending on Gif, With the 
key down, the voltage between R7 and R8 (base of 
Q1 not yet connected) should be substantially more 
negative than the 0,7 volts needed to completely 
drive G1 into saturation. 



Paddle mechanism used by the author with his Mountain- 
Day transceiver. Microswitches are used as the contacts. 

Although the original purpose of this keyer cir¬ 
cuit was incorporation into small transceivers, 
nothing prevents you from using it as an external 
electronic key. The use of a reed relay or an opto 
coupler in the output circuit would render the keyer 
more versatile (at the expense, however, of consid¬ 
erably higher power consumption). 

construction 

Circuit layout is not critical. An example of a print¬ 
ed circuit board layout is shown in fig. 5* . Be careful 
to use a polyester (or equivalent) timing capacitor. 
The leakage current of tantalum and aluminum 
electrolytic capacitors is not compatible with the 
high-impedance CMOS logic. In the most commonly 
used speed range, R2 has a value of between 3 and 
30 kohms. A potentiometer with a negative loga¬ 
rithmic characteristic would therefore be ideal. A 
standard 100 k logarithmic pot may be used instead, 
but the turning direction fof an increase in speed 
would be counter-clockwise. If you insist on clock¬ 
wise direction, a 100-k linear pot will do the job even 
if speed adjustment isn't best. 

*An etched, drilled, and parted printed circuit board is .ivailabre lair mailed 
to the USA and Canada) bom the author for t0 sFr I USA SSOOt. 
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What a Combination! 


ORAKF Tfi 7 


fig. 5 Printed circuit board layout of the simple CMOS 
keyer, with the parts placement diagram shown below The 
two dashed lines indicate jumpers that must be installed. 


the paddle 

An example of a lightweight portable paddle is 
shown in the photograph. The unit is connected to 
the transceiver by a 3-pin DIN plug whose shell is 
screwed to the socket in the rig. The brass lever 
measures 60 x 3 x 5 mm (2-3/8 x 1/8 x 3/16 
inches) and is centered by the buttons of two micro 
switches. It is fixed to the bottom plate at the pivot¬ 
ing point. The lateral movement is limited by two 
small aluminum blocks whose distance from the 
lever is adjusted to allow the lever to move just slight 
iy beyond the switching points. Although there 
might be more elaborate solutions to this problem, 
the unit has worked nicely for over a year. 

Further ideas for a portable keyer paddle can be 
found in ref, 3 and 4, the latter being more pro¬ 
mising according to the rule the simpler the better. 


DRAKF UV 3 


DRAKF MN 4C 


Whether you're looking for a complete 
"TR-7 System/ 1 a TVI Filter, an Antenna 
Tuner or the famous Drake C-Line—If 
Drake makes it—Gegg has it! 

Our prices are competitive; our service 
is the best; our TOLL FREE LINE makes 
it easy for you. 

Call us today, using our new departmen¬ 
talized telephone system, for all of your 
Drake needs* CLEGG and DRAKE guaran^ 
tee youli be satisfied! 

ORDERS & QUOTES: TOLL FREE 1-800-233-0250 
SERVICE DEPARTMENT: TOLL FREE 1-800-233-0337 
ENGINEERING, PURCHASING, ADMINISTRATION 
AND ACCOUNTING: 1-717-299-7221 


T Richard P. Halverson. W0ZHN and Ronald A Stordahl, K0UXG. "An 
Integrated Circuit Electronic Keyer. “ QST t April, I960. 22 

2 “CMOS Oscillators," National Semiconductor Application Note AN 118, 
National Semiconductor Corporation, Sam a Clara, California, 1977 
3, Gene Hinkle, WASKPG, “Ideas for a Portable Keyer Paddle, ham 
radio. February , 1977. page 52. 

4 Vidi Id Grange, ZSGAL, “Simple Paddle lor Electronic Keyers. r ham 
radio. April, 1978. page 26. 
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MODEL C1000 10Hz to 1GHz MODEL C700 50Hz to 700MHz 



• INCLUDES BATTERY PACK 

• AUTO ZERO BLANKING 

• AUTO DECIMAL POINT 

• 10MHz TIME BASE 


* 369 * 


» INCLUDES BATTERY PACK 

* AUTO ZERO BLANKING 

* AUTO DECIMAL POINT 

* 10MHz TIME BASE 


Accuracy that's the operational key to this rugged ad¬ 
vanced design Model Cl000 1GHz frequency counter , . a 
significant achievement from DSL That's because you get 
,. , .1 PPM 0° to 40 a C proportional oven time base . .. Built 
in 25DB preamplifier with a 60DB adjustable attenuator . 
xlO & xtQQ audio scaler which yields .01 Hz resolution from 
10Hz to lOKHz equivalent to to sec & 100 sec.Gate Time . 
Selectable 1 & i sec time base and 50 ohms or 1 meg ohm 
input impedance . . . Built-in battery charging circuit with a 
Rapid or Trickle Charge Selector ., Color keyed high quality 
push button operation All combined in a rugged black 
anodized (,125' J thick) aluminum cabinet. The model C-10Q0 
reflects DSI's on going dedication to excellence in 
instrumentation for the professional service technician, 
engineer, or the communication industry 


ALL NEW! All UNPARALLELED DSl QUALITY! The model 
C 700 700 MHz frequency counter features ,2 IPPM 

0° to 40° C proportional oven time base 25db preamplifier 
with a 60db adjustable attenuator. Built in battery charger 
with a rapid or trickle charge selector . Combined tn a 
rugged (.125" thick) aluminum cabinet makes the C700 
ideal for the communication industry and professional serv¬ 
ice technician 

3600A OWNERS: Up date your 3600A frequency counter to 
a C 700 includes, new back board, .2PPM proportional oven, 
25db preamplifier, rugged 125" thick aluminum cabinet, 
order 3600A-700 Unit must be returned to DSl factory for 
modification. 


DSl — GUARANTEED SPECIFICATIONS — FACTORY ASSEMBLED — MADE IN USA 


Model 

Frequency 

Range 

Proportional Oven 
Accuracy Over 
Temperature 

50Hz 

To 

75MHz 

75MHz 

To 

500MHz 

500MHz 

To 

1GHz 

Number 

Of 

Digits 

Size 

Of 

Digits 

Power 

Requirements 

Size 

C700 

5GHz to 700MHz 

?PPM 0* to 40*C 

50 MV 

10MV 

NA 

a 

.5 inch 

115 VAC BATT 
6 to 15VDC 

3' H x B’W x 6 ! D 

C10G0 

10Hz to 1GHz 

JPPM 0° to 40° C 

20MV 

1 MV 

>50MV 

9 

,S Inch 

115VAC-BATT 

0 lo 15VDC 

4 H x 10 W x 7WU 


— All Units Are Factory Assembled, Tested And Carry A Full 5 Year Limited Warranty — 


FREE 




Strongest warranty in the counter fiefd. * 
Satisfaction Guaranteed. 


i i i f * * * 
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FOR MORE INFORMATION 


Call Toll Free: (800) 854-2049 
DSl INSTRUMENTS, INC. 

California Residents. Call Collect: (714) 565-8402 
VISA • MC • AMERICAN EXPRESS • CHECK • MONEY ORDER • COD 

7914 RONSON ROAD, #G, SAN DIEGO, CA 92111 


Model C 700 $369.95 

3600A-700 Factory Update (3600A only) 
Includes Labor & Re-Calibration S199.95 

Model C 1000 $499.95 

Opt. 011.3GHz (CtOOOonly) $ 99.95 


Opt. 02 .05 PPM 10MHz Double Oven 
0° to 50° C Time Base (C1000 only) $129.95 

Ant. 210 Telescopic Ant./BNC Adapter $11.95 





























ARE YOU ON FREQUENCY? 



MODEL 36004 


$ 199 95 


.5 PPM 17°- 37°C 

• AUTO ZERO BLANKING 

• AUTO DECIMAL POINT 
. INCLUDES ANTENNA 


MODEL 3700 

s 269 95 


.2 PPM 0° - 40°C 

- AUTO ZERO BLANKING 

* AUTO DECIMAL POINT 

* INCLUDES ANTENNA 


SAVE SHOP COSTS WHEN ADJUSTING XTALS 
MEET YOUR QSO ON FREQUENCY EVERY TIME 

The 3600A and 3550W Frequency Counters represent a 
significant new advancement, utilizing the latest LSI Design 
. . which reflects DSLs ongoing dedication to excellence 
in instrumentation, for the professional service technician 
and amateur radio operator. Before you buy a DSI mstru- 
ment you know what the specifications are. We publish 
complete and meaningful specifications which state accu¬ 
racy over temperature and sensitivity at frequencies you 
need And we guarantee those specifications in writing. 

MODEL 3550W TCXO 


149 05 


. INCLUDES INTERNAL BATTERY HOLDER 
* SAME AS 3600A LESS OVEN 
. SEE SPECIFICATIONS BELOW 


PORTABLE? TAKE fT TO THE MOUNTAINS OR 
USE IT MOBILE — TAKE IT WITH YOU ON FIELD DAY 

ALL NEW! ALL UNPARALLELED DSI QUALITY! The model 
3700 700MHz frequency counter features . ,, *2 PPM 0° to 
40*C proportional oven time base ... Built in battery trickle 
charger less batteries, ,. Combined in a rugged (.125'* thick) 
aluminum cabinet makes the 3700 ideal for the communi¬ 
cations industry, professional service technicians, and 
sophisticated amateur radio operators. 


3600A OWNERS: Update your 3600A frequency counter to 

a 3700 includes.2 PPM proportional oven, rugged .125" 

thick aluminum cabinet, order 3600-A - 3700, Unit must be 
returned to DSI factory for modification 


Model Frequency 

Range 

3700 50Hz - 70GMH* 


36D0A S0H* - 600MHz 


355CW bOHz - 550MHz 


DSI — G UAR ANTEED SPECIFICATIONS — MADE IN USA 

Accuracy Number Sire 

Ov*r af ol Powflr 

T+mp*rtrur* HtMHf 220 MHz 450 MHz fleadoul* Readout! Require mar 

P 2 0 pPMo" al io"c 10MV S0MV 8 .5 Inch e V? I^SVI 

.5 ppm ^ t ^- 37° c 1WIV 10MV ! 8 5Mcn e-g^SVI 

I PPM 65‘ 85 s F 25MV 25MV ?5MV 8 .5 Inch „ J, 16 y£9,f 


t4fiMHz 

220MHz 

450MHz 

Number 

at 

ftr jdoulfr 

Size 

ot 

Readout* 

Power 

Requirements 

Size 

10MV 

I0MV | 

50MV 

8 

5 Jnch 

115 VAC or 

8.2 14.5VDC 

3 ,H H x B'W x 6 D 

1GMV 

10MV 

SO MV 

8 

5 Jnch 

115VAC or 

8.2 - 14.5VDC 

2V'H x 8"W x 5"D 

25MV 

2SMV 

75MV 

8 

5 Inch 

115VAC or 

0,2 - 14.5VDC 

2V'H x 8 fr W x 5"D 


— ALL UNITS ARE FACTORY ASSEMBLED, TESTED AND CARRY A FULL 1 YEAR WARRANTY — 

* NO EXTRA COSTS • 07nri coco oc 

FREE Shipping anywhere in U S A. and Canada. 

All other countries, add 10%, _ , _ 


Strongest warranty in the counter field . 
Satisfaction Guaranteed , 


*■****■*# »*-■»»* * 


* - S ■ * ■ I ****** ■ **#*»*• ** 


See Your Dealer or 
Call Toll Free; (800) 854-2049 
□ SI INSTRUMENTS, INC. 

California Residents, Call Collect: (714) 565-8402 
VISA • MC • AMERICAN EXPRESS • CHECK • MONEY ORDER * COD 

7914 RONSON ROAD, #G, SAN DIEGO, CA 92111 


3600A - 3700 Factory Update (3600A Only) 

Includes Labor & Re-Calibration .S 99.95 

Model 3600A.SI99.95 

Model 3550W.$149.95 


Option 03 20-Hr. Rechargeable 
Battery Pack. 


$ 29.95 
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DIGITAL TECHNIQUES 



1 



digital techniques 
basic rules and gates 

Digital circuits are a useful and fascinating part of 
today's electronics. Devices and their applications 
have increased by such a proportion that an amateur 
who is not employed in the electronics industry may 
be confused by the jargon surrounding the technol¬ 
ogy. This series of articles will present the basics 
and, it's hoped, give you ?n insight into practical ap¬ 
plications. 

We are familiar with linear or "analog" circuitry, 
but what is a digital circuit? It is simply a decision¬ 
making device based on two voltage levels per input. 
The output also has two voltage levels. A two-valued 
input and output is called binary. 

Digital circuitry (or, digital logic) is made from sim¬ 
ple building blocks which obey specific logical rules. 
Interconnection of many simple blocks is possible, 
whether on a circuit board or a single chip of silicon. 
Modern technology allows an almost unlimited com¬ 
bination on a single chip, spawning hundreds of dif¬ 
ferent digital devices. Despite their complexity of 
function, all digital devices are made from the basic 
blocks. 

Several digital families exist. Differences are inter¬ 
nal and have an effect on interfacing. The two largest 


By Leonard Anderson, 10048 Lanark 
Street, Sun Valley, California 91352 


families will be described: TIL or Transistor-Tran- 
sistor-Logic, the bipolar family branch, and CMOS or 
Complementary-MOS, the fel branch. Interconnec¬ 
tion between families is possible within certain rules. 

logic level reference 

Binary levels must be defined. A low level is near 
ground. A high level is close to the supply voltage. 
Some fet digital devices have more than one supply, 
so these refer the high level to the "V cc " supply. The 
high level is assumed more positive, relative to 
ground or common. 

Logic levels may be positive or negative. Positive 
logic is most common and retained throughout this 
series. Levels have different descriptions, so it might 
be well to memorize the following: 

Low — 0 — near-ground logic 0 ~ false 

High — 1 ~ positive = logic 1 = true 


Low, higli, 0, and T are the most common terms. 
True and false may apply to devices with double out¬ 
puts, one being an inverted level of the other. 

A few data sheets refer to negative logic. This is 
generally taken as just a voltage reversal, although 
low and high are still the same. 

basic building block 

This is the gate, the fundamental decision maker. 
Each gate may have any number of inputs, but only 
one output. The six basic gates are shown in fig. 1 
along with an inverter. The latter has only one input 
and is used mainly for level inversion. 

Input states, for a specific output, will determine 
the type of gate. Note the small tables of Is and Os 
for each gate. These are truth tables and tell the most 
about a particular function. Truth tables exist for cir¬ 
cuits and all device types; some are time dependent. 

The AND gate output will be a 1 when both A and 
B inputs are 1. All inputs of a multiple-input gate 
would have to be 1 for a t output. The OR gate out¬ 
put will be 1 when any input is a 1; output is 0 only 
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when all inputs are 0. Exclusive-OR gates have only 
two inputs; a 1 on either input will produce a 1 out¬ 
put. But a 1 on both inputs will output a 0. 

NOT, (VIAND and NOR 

Compare the truth tables of the AND and NAND, 
OR and NOR, and the Exclusive gates of fig. 1. Each 
pair, of the three types, will have opposite output 
states. All six types are needed for design flexibility, 
but the NAND, NOR and Exclusive-NOR may be con¬ 
fusing. 

Digital technology uses the term “not" when a 
desired signal is low; i.e., it is not high. A line named 
SIGNAL would be considered active (desired) when 
high. Renaming it SIGNAL with the overbar means it 
is active when low. The name SIGNAL is pronounced 
“signal not" or “signal bar,“ and either form is used. 

A NAND gate output is active low. Its name comes 
from “not-AND.“ A NOR gate output is active low; its 
name is “not-OR.“ Similarly, an Exclusive-NOR is ac¬ 
tive low. 

Symbol shape and little circles describe the type. 
Shape denotes general function while the circle or 
“inversion bubble" indicates an active low input or 
output. The bubble isn't always shown on spec 
sheets, so check for a device pin, name overbar, or 
the truth table. 

The uses of NAND and NOR gates may not be ap¬ 
parent, so let's examine some simple gate arrays. 
The function of the array in fig. 2 is to provide a high 
output when the inputs from either A and B or C and 
D are high. For ease of illustration, C and D are kept 
low. Intermediate AND output states E and F may not 
be used but are good for following an array function. 

the ubiquitous NAND 

The array in fig. 3 performs the same function as 


fig. 2. Conventional AND/ 
OR gates can be combined 
to produce the desired 
outputs. In this example, 
a 1 output will be present 
when A and B, or C and D 
are both Is. 
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the one in fig. 2, even though all gates are NANDs. 
The equivalent OR function has bubble inputs, 
matching the active low NAND outputs. If this is con¬ 
fusing, go back to fig. 1 and check the state condi¬ 
tions of NAND input versus output. Intermediate 
states E and F are useful here. 

NAND gates can be used for any equivalent AND- 
OR array cascade. Most TTL gate arrays are built up 
entirely of NANDs and came about through early all¬ 
transistor logic circuits. Economy in earlier days dic¬ 
tated a minimum number of discrete devices and 
resulted in inverted outputs. Designers found that 
all-NAND gate array cascades worked just as well as 
older diode gates. The first integrated circuit gates 
used equivalent NAND structures. 

NANDs are now so numerous that an unofficial 
“NAND RULE" is used to analyze and design gate 
arrays. 


THE NAND RULE: Any low input will cause a 
high output state; AH inputs must be high to 
cause a low output state. 
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fig. 1. Schematic symbols and truth tables for six basic 
gates, AND, NAND, OR, NOR, Ex-OR, and Ex-NOR, and the 
inverter. 


NAND gates used for an AND function will have ac¬ 
tive high inputs, just like an AND. The equivalent OR 
function requires active low inputs. Direct equiva¬ 
lents are shown in fig. 4. Fig. 4B is the same as an 
AND, while fig. 4A is the same as an OR. Inverters 
take care of necessary input and output state 
changes. 

Fig. 5 is a simple array which produces a high out¬ 
put when either A and B are high or C input is low. 
Note that the overbar indicates C is active low. If 
conventional AND-OR gates were used, you would 
have C with an active high. This array shows an inter¬ 
esting input control condition. 

Holding C low will prevent both A and B from af¬ 
fecting the output. Inputs A and B could then be in 
any state combination and the output truth table 
would indicate them as don't care states. Since they 
cannot affect the output, you don't care what states 
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fig. 3. In this example, the 
AND/OR gates of fig. 2 have 
been replaced by NAlMDs 
and NORs. Even with the 
change, a 1 will be present 
at the output for the same 
input conditions. 


A_ B C_ 0 

0 0 0 0 

0 1 0 0 
10 0 0 

II o o 



o 

o 

I 


they are in. An "X" on the truth table indicates the 
don't care condition^. 

When low, the C input can be considered an in¬ 
hibit for A and B. Conversely, it could be an enable 
input when high. Many multifunction devices have 
inhibit and enable inputs. A word of caution: Inhibit 
and enable controls may be active high or low; check 
the device spec sheet for bubbles and overbars. 

TTL and CMOS families 

TTL is the most common family. It was pioneered 
by Texas Instruments, and wide industry acceptance 
prompted all major semiconductor manufacturers to 
"second source" (make the same product under 
license) most or all devices in the original family. 
Their popularity resulted in other 1C makers' design¬ 
ing their own TTL devices; T! "second sources" 
many of these. 

TTL is sometimes referred to as the 54/74 Series, 
after Tl's original numbering scheme. Tl now uses an 
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fig. 4. In A, since the NAND gate can be represented by an 
OR gate with inverters or the input, the complete OR func¬ 
tion can be duplicated by using a NAND gate with an invert¬ 
er in each input. B shows the AND equivalent by using a 
NAND gate with an inverter on the output. 


SIM prefix, while other makers have different pre¬ 
fixes. The "54" or "74" number identifies the device. 
A 7400 package is a quadruple two-input NAND gate, 
regardless of source. Many parts lists omit prefixes, 
since second source devices have identical charac¬ 
teristics. 

A "54" part is military temperature grade, - 55° to 
+ 125°C. A "74" part is commercial or industrial 
grade, with an operating range of 0° to +70°C. 
There is a slight difference in operating characteris¬ 
tics, but this would rarely affect amateur equipment. 

CMOS is the most common fet family and is ideal 
for low-power applications. Where TTL has internal 
bipolar transistors, CMOS has N-type and P-type 
MOSFETs in complementary arrangements. The 
MOSFETs are insulated-gate types with extremely 
high input impedance. 


A_ B_ 

0 0 

0 I 

I 0 

I I 


fig. 5. The C input, in this 
case, can be used as a 
circuit inhibit. If low, the 
output will always be 
high, regardless of the A 
or B inputs. When C is 
high, then the output will 
be enabled and will re¬ 
spond to the other 
inputs. 
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RCA developed CMOS and uses a 4000 Series 
numbering system with a CA prefix. CMOS is also 
second-sourced, but part numbers for equivalents 
vary; cross-reference tables are required for most 
second sources. 

CMOS military temperature is the same as TTL, but 
CMOS industrial-grade temperature is -40° to 
+ 85°C. CMOS is also more lenient in power-supply 
voltage. TTL requires 4-5 volts ±5 per cent, while 
CMOS supply voltages can vary from 3 to 15 volts! 
One pays a price for such tolerances; the same 
device will be slower at lower voltages. 

RCA also introduced "B" series CMOS (suffix to 
number) as an improved version of their original "A" 
series. The B series incorporates output buffers for 
driving lower loads and is characterized at 5-, 10-, 
and 15-volt supplies. All new designs are in the B 
series. 

The next article in this series will take a detailed 
look inside the devices to point up differences be¬ 
tween TTL and CMOS. 

ham radio 
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ANTECK, Inc. 

Phone (208) 324-3400 
BOX 543 

JEROME, IDAHO 83338 

Introducing 

THE MODEL MT-1 MOBILE ANTENNA. TUNES 3.5 
to 30 MHZ INCLUSIVE. 750 WATTS P.E.P. FOR 
HAM BANDS. C.A.P, MILITARY, MARS, AND 
CB. CENTER LOADED FOR HIGH EFFICIEN¬ 
CY. ENABLES EXACT RESONANCE TO 
WANTED FREQUENCY. ALLOWS FULL 
OUTPUT FROM NEW SOLID STATE 
TRANSCEIVER FINALS. NO WORRY 
ABOUT REDUCED OUTPUT FROM 
SHUT DOWN CIRCUITS. ATTRAC- I 

TIVE BLUE AND GRAY FINISH, 

STURDY. SOLID CONSTRUC¬ 
TION, UNAFFECTED BY MOIS¬ 
TURE AND THE ELEMENTS. ■ JJ 

TUNED FROM THE BASE TO * 

ELIMINATE BEND OVER OR ■ 90 D 

REMOVAL FROM ANTEN- 

■ NOT! 

NA MOUNT FOR FRE- 


Features 


STAINLESS STEEL WHIP 


FIBERGLASS LOADING COIL 


BASE TUNED 


■ LOGGING SCALE 

■ RESETTABLE TO EXACT FREQUENCY 

■ POSITIVE TUNING LOCK 

‘ ' ■ HEAT TREATED BERYLLIUM COPPER 

CONTACTS 

■ NO COILS TO CHANGE 

■ CORRELATION CHART FROM LOGGING 
SCALE TO FREQUENCY FURNISHED 

I MODULAR CONSTRUCTION FOR EASY 
ROAD HAZARD REPAIR AND SERVICE 

90 DAY WARRANTY _ FACTORY SERVICE 


QUENCY CHANGE. 
ELIMINATES TROUBLE 
SOME QUICK CON¬ 
NECTORS. 

JOIN THE MOBILE 
ACTIVITY DURING 
THE UPSWING OF 
CYCLE 21 WITH A 
MOBILE ANTENNA 
THAT PROVIDES 
EASE OF OPERA¬ 
TION AND THE 
UTMOST IN 

EFFICIENCY. i 


RV users: inquire about 

our RV extension masts — adjustable, 8 to 

24 feet. 


NO TUNERS OR IMPEDANCE 
TRANSFORMERS REQUIRED 


LESS THAN 1.8 TO 1 VSWR - 

ANY FREQUENCY WITHIN THE HAM BANDS, 

80 THRU 10 

Maximum length — 116 inches — at S.5 MHz 
Minimum length — 92.5 inches — at 30 MHz 
Patents applied for. 

Nut an import, manufactured entirely in the U.S.A 

PRICE - $119.95 

Contact your local dealer or order below 

Name __ 

Address_._____—- 

City ____,_ 

Slate___Zip ______ 


Total 
UPS Shipping 
Idaho Residents Add 3% Sales Tax 


$ 6.00 


Master Charge or VISA 
Bank No. _ 


Total Enclosed 


Expiration Date. 


More Details? CHECK-OFF Page 118 
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dual-impedance 

headphones 



The switching arrangement is shown in 
this view of the dual-impedance head¬ 
phones Photo by WD9CXG. 


In some instances, especially with 
older military equipment and newer 
ham gear, different impedances wifi 
exist at the headphone jack. This 
being the case, in order to have pri¬ 
vate listening, two headphones with 
different impedances were required 
lone for each irig}. Thus, the need for 
a single pair of dual-impedance head¬ 
phones. 

Taking into account that the main 
source of audio was the amateur re¬ 
ceiver IKenwood TS-820), monaural 
8-ohm headphones were purchased. 
The desire to listen to a military gen¬ 
eral coverage receiver meant switch¬ 
ing headphones to provide the 600- 
ohm load specified in the manual. 

It was not totally unrealistic to em¬ 
ploy one pair of phones and change 
the impedance as desired, this was 


Dual impedance 1 aadphones offer 
versatility, convenience, and private 
listening pleasure. With different 
types of receivers available on the 
market today, h is not unrealistic to 
have a ham-bands-only and a gan- 
eral-coverage receiver in the shack. 
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fig 1* The schematic diagram in (A) shows 
Iho connections between the switches 
and audio transformer. It is a Calectro 
01 724. having a 1200 ohm, center-tap¬ 
ped primary with an 8-ohm secondary. 
The switches can be ordinary miniature 
double-pole, doubte-throw switches. The 
smell plastic throw bar is shown in IB), 
This bar can be shaped to fit any particu 
lar pair of headphones. 







CLEARANCE NQtEi 
FOR TOGGLE SAT£ 
ON sw> rCHFS 





PL AST/c THROW BAR 


accomplished by placing a G0(Mo-8 
ohm audio transformer in the line, 
switching if out for the 8-ohm load. If 
the components are carefully chosen 
(for size) they will all fit neatly into the 
housing of one of the phones, elim 
mating any external boxes. To pre¬ 
vent possible trouble, two double¬ 
pole, double^throw miniature toggle 
switches were used to completely 
isolate the transformer from the line. 

A plastic bar was used to throw 
both switches at the same time. 
Shaped into a design of your own 
choosing and drilled for clearance of 
the bats on the switches, a drop of 
epoxy will hold the "throw bar" in 
place. Before final insertion of the 
bar onto the switch bats, make sure 
both switches are thrown in the same 
direction, 

Jim DiSpirito, AB9Q 


HW-2036 antenna socket 

The antenna socket on the rear of 
the Heath HW-2036 2-meter trans¬ 
ceiver is directly in line with a trace on 
the final amplifier printed circuit 
board. This line, which connects pin 
10 on the relay and pin 2 on the plug 
P301, carries 13.8 volts. When using 
a phono plug with the long center 
pin, this pin will touch the board, 
shorting the 13.8 volts to ground. It's 
best to use either the RCA or Mo¬ 
torola style plug, since they have a 
shorter center pin. The phono plug/ 
PL-259 adapter sold by Radio Shack 
also has the long center pin, requiring 
that part of it be cut off to prevent it 
from contacting the circuit board. 
However, if you wish to take the time 
to disassemble The transceiver, a 
small piece of electrical tape can be 
placed over the trace to prevent ac¬ 
cidental contact. 

Jim Conner, W3HCE 
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improved tuning on 
160 meters with the 
T-4X transmitters 

When using either a T-4XB or 
T-4XC transmitter below 1850 kHz, a 
true dip could never be obtained and 
loading was difficult, even when 
using a 50-ohm dummy load. 
Through discussions with other 
Drake owners, I found that this frus¬ 
trating problem was shared by other 
T-4X-series transmitter owners. Be¬ 
ing curious about this strange behav¬ 
iour, we called Drake only to find that 
their low-end cutoff frequency is 1840 
kHz. With this news, we decided to 
optimize the output network for the 
1800-1850 kHz band, since that's ail 
we have in New England. The modifi¬ 
cations are almost trivial, requiring 
only two capacitors in the output net¬ 
work and a third for the driver tank 
circuit, but the results are excellent. 
The transmitter can be loaded and 
controlled on the low end of 160 just 
the same as on any other band. 

As shown in fig. 3, the modifica¬ 
tion to the output network requires 



fig. 2. Schematic diagram of the changes 
made to the pi network to enable it to 
cover the low end of 160 meters. The 
numbers in parentheses refer to the com¬ 
ponents in the T4XC. The first designation 
is for theT4X6. 


the addition of a capacitor on each 
side of the pi network. The part 
numbers in parentheses apply to the 
T-4XC; the others, to the T-4XB. 
Using the pictorials provided in the 
Drake manual, locate S4H and C65 
(C86). Add a 120-pF, 2000-volt ca¬ 
pacitor in parallel with C65 (C86). 
Next, locate C67 (C89), an 865-pF 
capacitor on S4G, and add a 680-pF 
capacitor in parallel. 

In addition to the output pi net¬ 
work, the driver tank circuit also 
required padding, since the driver 
control had to be rotated fully coun¬ 
terclockwise. This modification is 
depicted in fig. 4. A 36-pF capacitor 
was connected in parallel with C39 
(C54), located on the rear of S4F. 

With the implementation of these 
simple and inexpensive modifica¬ 
tions, our Drake transmitters will 
load very nicely in the 1800-1840 
kHz region, with the driver control 
showing a nice peak rather than be¬ 
ing fully against the stop. 

Steven E. Holzman, W1IBI 
John D. Adamson, W1HZH 



fig. 3. Changes made to the driver network for tow end coverage of 160 meters. 
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SLEP ELECTRONICS is now shipping ... 

DRAKE DRAKE DRAKE 


TR-7/DR-7DIGITAL TRANSCEIVER it,295 00 

PS'7 POWER SUPPLY . *95 OO 

MS-7 SPEAKER.,..... ..... .33 00 

RV-7 REMOTE VFO . 195 00 

FA-7 FAN..... 25 00 

AUX-7 RANGE PROGRAM BOARD 45 DO 

SL 300. SL 500 t SL 1800, SL 6000 FILTERS 52 00 

7077 DYNAMIC DESK MIKE TR 7 WITH PLUG 4 5 00 

WH 7 HR RF WATTMETER t 8-54 MHr 2 KW 89 00 

DL 1000 DRY DU M MV LOAD 39 95 

MN‘7ANTLNNA MATCH BOX ?50W .... ... 165 00 

MN 2700 ANTENNA MATCH BOX 2 KW . 250 00 

L 4B LINEAR AMPLIFIER 995 00 

R 4C RECEIVER . .. .. 699 00 

T 4XC TRANSMITTER ....... 699 00 

AC-4 POWER SUPPLY ... 150 00 

MS’4 SPEAKER. 33 00 

UV-3 TRANSCEIVER 144 220 440 795 00 

PS 3 AC SUPPLY UV 3 .. B9 95 

TV 3300LP LOW PASS FILTER .. 26.60 

1525EM ENCODER MICROPHONE. 49 95 

6JB6 Final Luties DRAKE MATCHED PER TUBE EA 6 50 

COMPLEIL STATION PACKAGE PRICES QUOTED OR TOP TRADES GIVEN IF YOU HAVE 

Clean drake qrcoluns usedequipment 

WRITE OR PHONE BILL SLEP (7Q4| 524 7519 AND BUY YOUR NEW USA MADE 
EQUIPMENT TODAY FROM A DRAKE DEALER OF 25 YEARS EXPORT APCX FPO 
INQUIRIES ARE INVITED 


TR-77DR‘7 TRANSCEIVER 
160-10 METERS 


UV-3 TRANSCEIVER 
144, 220, 440 


HIGHWAY 441 f FRANKLIN SOUTH 
P.0 SOX 100, DEPT HR-1 
OTTO, NORTH CAROLINA 28763 
PHONE (704) 5247519 


TEE/AX PRESENTS 

THE FIRST 

COAX 

TOGGLE SWITCH 


V4 KILOWATT 
UNEAR AMPUFIER 


TPL proudly presents the firs! true power 1Y4KW 

SSB/AM, EM or CW solid state 
2 meter linear amplifier 

-i.--, -A remote control plug Allows 
~V..• yOur lo np^ralp with the ampli- 

cLf „ - , , ' ' tier ON or QFF L or In 

J SSB AM FM u< CW 

L from me dashboard 


• Teflon 
Insulated 

• Captivated 
Internal 
Contacts 


Check or C O D 


The 5002 utilizes the latest state of I tie art engineering including micro- 
strip circuitry and modular construction The three final transistors 
combine to produce 25QW when driven by 15W or more at 13.8VDC. 

POWER INPUT HARMONIC ATTENTUATlON: 

5-2GW Carrier FM or CW All Harmonics Attenuated 

2QW PEP maximum SS8 or AM M dEJ or Greater 

CURRENT DRAIN: 

FM-4Q Amps ^ 2SOW 
SSB-30 Amps 300W PEP 

DUTY CYCLE: 

FM &0% @ 150W 33% (tf 250W 
SSB 60% 1 SOW 50% (d> 250W 


f, m 52 ohms 
| • SPDT 
| • Power 1 KW 

A • All Brass „ „ 

A Construction Model SW 5000 p -*»nt Pendtog 

^ * Mail Ode/s Accepted: Continental U.S.A, ■ $1.50, 

^ Elsewhere - $4.50 

% 

% for Postage and Insurance 


POWER OUTPUT 
2DO-250W earner FM or CW 
3DOW PEP SSg or AM 

FREQUENCY RANGE 
144 10 148 MHr' 

* wilt operate with iltght 

degradation at 142 ISO MHz 


can be ordered tor repeater application 
tor additional information contact 


COMMUNICATIONS INC 


5701 N.W 31st AVENUE FT. LAUDERDALE, FLOHIDA 33309 

Distributor Inquiries Invited 


,324 W 135TH ST GARDENA. CA 9024/ (213) 338-9614 

Ca nad a LenDtwH inou?ines. Lid. i EJaUumy ftsi, Scarhoroogn, Online m i h ihj 
lx pod 6 M EC Inc . ?3SQ Sou Eh Mi h A venue Hallandale. f tor it id 33009 
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Cohoon Amateur Supply 

Highway 4 75 
Trenton, Kentucky 42286 

Dialta Amateur Radio Supply 

212 48th Street 

Rapid City. S Dakota 57 701 

Emona Electronics 

661 George Street 
Sidney N S W Australia 


Ham Radio Center 

8342 Olive Blvd 

St Louis, Missouri 63132 

800325-363© 

N & G Distributors 

7285 N W 12th St 
Miami* Florida 33126 
305-592-9685 


Universal Amateur Radio 

1280 Aida Drive 
Reynoldsburg, Ohio 43068 
61 4-866-4267 

PanaCom 

P CL Box 76093 
Caracas 107 Venezuela 


INFrt-TFPH INCORPORATED 

llir V | I Specializing m Digital 

I Electronic Systems 

2349 Weldon Parkway • St. Louis, Missouri 63141 


(314) 576-5489 


Order direct or from these dealers: 


Advanced Electronics 

1 349 W King Street 
Cocoa, Florida 32922 
305-631 -1 190 


Germantown Amateur Supply 

3202 Summer Avenue 
Memphis, Tennessee 381 12 

800-238-6168 


Rickies Electronics 

2800 W Meighan Blvd 
Gadsden. Alabama 35904 
205-547-2534 


Info-Tech s Great New 

M-200E TRI-MODE CONVERTER 

Converts 

MORSE, RTTY 
& ASCII to 


video 


I'diAif n 


sp *n Mij hmm 

** *■ * 


...... 

**l>i t 
ON 

• fe 

I OM SPJ^I 


HTrv ?v 


■*TFt 

• *SCU l L>|J 


1 ' ft 


NT VI ttsi 


* 

tlWITlN 

ON 


■NFO-TCCH M i 


This advanced model in the M-200 Series 
extends the horizons of capability and performance: 


Morse Reception: 

6-60 wpm with automatic speed & 
wordspace 

RTTY Reception: 

4 speeds 3 shifts, unshtft on space 
select, automatic threshold select, 
auxiliary baudot loop oulput, tuning 
meter, auto speed readout 

ASCII Reception: 

1 10 Baud with built-in T U 


Video Outputs: 

32 character line x 16 line video with 
scrolling 

72 character line x 16 line video with 
scrolling 

Special Feature: 

ASCII. Loop or RS232 output on all 
modes 

M-200E (32).S500.00 

M-200E (72).S525.00 
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There’s a new, eighth OSCAR satellite in orbit, and the AMSAT 
team helped put it there! 

Your help is needed for future satellites. Join AMSAT and sup¬ 
port the new, advanced Phase III series of OSCAR'S, engineered 
to provide communications over transcontinental distances 
for hours at a time. 

Send $10 membership dues to AMSAT, p.o. Box 27, Washing¬ 
ton, D. C. 20044. Life membership is available for a tax-deducti¬ 
ble donation of $100 or more, payable in quarterly install¬ 
ments if you wish. 

Phase III satellite solar cells may be sponsored for $10 each, 
and we'll send you a certificate specifying the cells you are 
sponsoring. 

For a tax-deductible contribution of $1,000 or more, we’ll even 
inscribe your name on a plaque to be placed in orbit aboard 
the Phase III spacecraft for posterity, and we’ll send you a rep¬ 
lica honoring your contribution. 

Dues and contributions may be charged to VISA or Master 
Charge. Phone us at (202) 488-8649. 


AMSAT-OSCAR 6 
AMSAT-OSCAR 7 
AMSAT-OSCAR 8 


OCt. 15,1972 
NOV. 15,1974 
Mar. 5,1978 



AMSAT 

Radio Amateur Satellite Corporation 

P.O. BOX 27, WASHINGTON, D.C. 20044 
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INTRODUCING THE TET 


MODULAR 

ANTENNA 



Ideal for ground or roof mounts. 
Modular, portable, extremely rugged 


• One man assembly and installation 

• Light weight 

• High quality aluminum alloy 

• High stability 


Finally here are strong, sturdy antenna 
towers that are simple to assemble, 
light weight, strong and can be used 
on your root top. or packed up and 
used in the field 

Available in three models: 11V, 18 and 


25' The 11 '/? foot model has base and 
one tower module; the 18 foot has two 
tower modules; and the 25 foot model 
contains three lower modules. 

We also handle the TET hne of HB 9 
Series, Yagis and Swiss Quads 



CALL FOR 
BEST 
PRICE! 


M & M RF 
DISTRIBUTORS 

(714) 299-9741 



ORDER] 
DIRECT FOR 
IMMEDIA TE 
DELIVERY / 


Exclusive U.S. distributors for 


KEN PRO ROTATORS 



KR 400 -Designed for 860 
rotation Rated lo support up 
to 200 kg or 440 lbs Read out 
tolerance ± 5 degree maxi¬ 
mum Waterproof terminal 
block in rotators 


KR 500—Designed for 180° 
rotation Brake holds up lo 
2000 kg/cm 1750 Ibs/inch 
torque 


KR 600--Designed for 360° 
rotation Brake holds up to 
4000 kg/cm 3470 Ibs/mch 
torque 


KR 2000— Designed for 360° 
rotation Brake holds up to 
10,000 k g /c rn 8680 I b£/ < nc h 
torque 


We also stock the complete line of Lunar Amplifiers and Pre Amplifiers. 


M & M RF DISTRIBUTORS 


3360 Sports Arena Blvd. • San Diego, CA 92110 *(714) 299-9741 
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SCR 1000 


Repeater of Your Breams! 

2M & 220 MHz • 450 MHz Soon 



FCC TYPE ACCEPTANCE FOR COMMERCIAL 
SERVICES — NOW PENDING! 

Available With Features You’ve 
Only Dreamed About! 

Like — 

* Full Autopatch, with gr without Reverse patch and "Landline" or 
Radio Remote Control of the Repeater, 

* Radio and/or Landline Touch-Tone* Remote Control of such repeater 
functions as HI/LO Power; Patch Inhibit/Reset; Switch ID Tracks; 
Repeater ON/OFF; PL ON/OFF, etc, 

* 65WL Transmitter! 

* M PL" CTCSS; HI/LO Pwr,; Multi-Freq.; Up to 4 different IDs; Automatic 
switching to '‘Emergency Power ID" when on battery pwr. 

* Ultra-sharp 10 Pole Xtal Filter; Xmlr. Xtal oven — for the "ultimate" in 
stability, 

* Ttmeout-Timer Reset Tone Annunciator. 

* And many other “custom-designed’' options per your request — such 
as auxiliary receivers, radio links, etc. Please Inquire, 

* Along with a c ^olete line of Repeater System Accessories ... such 
as — 

* The Finest Duplexers, Cavities, Cabinets from 7" to 7\ Antennas, 
“Hardline”, Cables, etc. 

The SCR 1000 — simply the finest repeater available on the market — absolutely 
Top Quality throughout ... and often compared to (lesser featured) units selling 
for 2 3 times the price! This is a 30Wt. unit, with a very sensitive & selective 
receiver Included is a built-in AC Supply, NEW Expanded Memory CW IDer , full 
metering and lighted status indicators/control push buttons, crystals, local mic. 
etc,, 

* Join the thousands of very pleased Spec Comm customers world wide — 

knowledgeable Amateur Radio groups, Commercial 2X Radio users. Military & 
Government Agencies, Red Cross, Universities, etc, 

* So, make your dream a reality . . ♦ Call or write Spec Comm today! Give us all of 
youi repeater system requirements — whether modest.., or "Super Deluxe ’, 
and let us send you a quote, 

* The Spec Comm Repeater System ., . a sound, long-term investment 
— for those who demand the finest! 

‘Re-gialafed Trade Mark ot A T AT 


A Full Line of SCR1000 Repeater Boards & Complete Sub- 
I Assemblies Are Also Available: Inquire. I 


Calf or write today and get the details! 

Export Orders — Contact Share in our International Department, 

SPECTRUM COMMUNICATIONS 

Dept . HJ — T055 W. Germantown Park , 

Norristown, PA 19401 (215)631 1710 
Q3 January 1979 




Ham Crank-Up 


40 Ft I \ 
frank Up" 
H#rn Model T-140 


TOWERS 
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HIGHEST QUALITY 

MADE IN ALUMINUM 

* TELESCOPING 

(CRANK UP) 

* GUYED 

* TILT OVER MODELS 

QUALITY MADE 
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HAM 

COMMUNICATIONS 

MANY MODELS MFG 

Towers to 100 leet. Specials 
designed & made See dealer 
or send for free catalog. 


ALUMA TOWER CO. 

BOX 28G6HB 

VERO BEACH, FLA. 32960 
PHONE {305} 567-3423 
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July 28 thru August 10,1979 

Have trouble finding time to study for 
Upgrading? 

Do it on your vacation at the 

OAK HILL ACADEMY 
AMATEUR RADIO SESSION 

20 years of successful teaching 

Two weeks of intensive code and theory 

gP 

starting at your level. 

Classes from Novice thru Amateur Extra 

• Expert instructors 

• Friendly surroundings 

• Excellent Accommodations 


C. L PETERS. K4DNJ, Director 

Oak Hill Academy Amateur Radio Session 

Mouth of Wilson, Virginia ?43G3 


Name 

Address^ 

City/St ate/Zip 


Call 
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SAVE $25.00 



Model 8100 
Frequency Counter Kit 

• Range: 20Hz to 100MHz 

• High Sensitivity 

• Resolution to 0.1Hz 


Wl 






Now you can forget about price performance tradeoffs when 
you select a frequency counter In Sabtronics h Model 8100 kft 
you get all the characteristics of superior performance at a low, 
affordable price 

Tb/s frequency counter, employing LSI technology, has the 
performance ana input characteristics you demand: guaranteed 
frequency range of 20Hz to 100MHz (10 Hz to 120MHz typical); 
selectable hi/lo impedance, superior sensrtivlty; selectable 
resolution and selectable attenuation Plus an accurate time 
base with excellent stability 

An 8-digil LED display features gate activity indicator, leading 
zero suppression and overflow indicator You would expect to 
find alt these features only on high-priced instruments — or from 
Sabtronics' advanced digital technology 


BRIEF SPECiFICATONS: 

* Frequency Range 20Hz to 100MHz guaranteed (10Hz to 
120MHz typical) * Sensitivity: 15mV RMS. 20Hz to 5QMHz{10mV 
typical); 25mV RMS. 50MHz to 100MHz (20mV typical) 

- Selectable Impedance 1M£2 /25pF or 50S2 * Attenuation XI, 

XI0 or XI00 - Accuracy: ± 1Hz plus time base accuracy * Aging 
Rate i 5ppm/yr. * Temperature Stability t lOppm, O' C to 40 C 

* Resolution 0 1Hz, 1Hz, 10Hz selectable * Display: B-digit LEO, 
overflow indicator, gate activity indicator * Overload Protection 

* Power Requirement: 9-15 VDC @ 330mA 
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Model 2000, 3V 2 Digit 
DMM Kit 

• 5 Functions, 28 Ranges 

• Basic DCV Accuracy: 
0.1% ±1 Digit 


The amazing Sabtromcs 2000 is the choice of both professionals 
and hobbyists. It s the only portable/bench DMM that offers so 
much performance for such an astonishing low price 

You get basic DCv accuracy otQ 1% t 1 digit; 5 functions giving 
28 ranges; readings to i 1999 with 100% overrange; overrange" 
indication, input overload protection; automatic polarity; and 
automatic zeroing 

The all-solid-state Model 2000 incorporates a single LSI circuit 
and high-quality components Our clear, step-by-step manual 
simplifies assembly Complete kit includes a rugged high-impact 
case ideat for both test-bench and field use. 


BRIEF SPECIFICATIONS: 

* DC volts in 5 ranges; 100 ^iV to IkV * AC volts in 5 ranges 100 
fiV to 1 kV * DC current in 6 ranges, 100 nA to 2A * AC current in 
6 ranges 100 nA to 2A - Resistance 0 1SMo20Mi2 in 6 ranges 

• AC frequency response 40 Hz to 50kHz * Display 0 36" 

(9 1mm) 7-segment LED * Input Impedance 10M1J * Size: 8"W x 
6 5"D x 3"H (203 x 165 x 76 mm) * Power requirement 
4 5-6 5 VDG*4 ”C" cells (not included) 


Special Offer! Save $25.00* 

It you order both the frequency counter and 
DMM kits now, you pay only $144 90 
including shipping and handling. You save 
$25 00 off the combined regular low price of 
$169 90 Order both kits now, This special 
offer good for a limited time only 

^Special offer good in USA only 


Making performance affordable. 



T3-42B Floyd Circlo - Dallas, Jana* 7&SJ13 
TelBohono 214 ?B3-OS94 


Sablronk* lnl«m*ilorul Inc, 13426 Floyd Circle Da Hat T* 75243 

□ Vh, I want to take advantage of your special S25.00-OH oiler * 

Please send _ 

and handling 

Please send 


HR 1 


Model fll00 mnd Model 2000 kH(v) Im only $144.00 total Including lhippmg 

1 __ 


Please send 


Model fMOO frequency Counter kit{s) 

Shipping and handling 

Model 2000 DMM kills ) 

Shipping and handling 

Tenas romdcnis add saios Ism 
Tolar enclose 

L'l Check □ Money Order □ Charge my Maslei Charge Vina 

Acc No 

Name 

Address 

City State 

‘USA only. CANADA $6 50 FOREIGN. $19,00 AIRMAIL 


a 509 95 ea 
$ 5 00 unit* 

u $09 9S &a 
$ 5 00 unir 


I 

$ 

$ 

I 

$ 
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FROM GLB 


CURTIS LSI’s 
help you 


Professionally Engineered Antenna Systems 

Single transmission line “TRI-BAND" ARRAY” 


MONARCH" 10, 15, 20 Meter 
Model TB5EM/4KWP 


speak 

MORSE 


* 8044; Keycr On A Chip* iRcputti bouj* S14.95 

Apr 7S Nfl, Feb 76 OST Radm Hdbh 75, Apr Hdbh 7776 

* 6044-3:1C.PCft.Socfeei.Manual-?4 95 

* 8044 4: Semi-Kit * *..*.54.95 

* 8045; Morse Keyboard 0n-AC topic ,*. 59<95 

* 8045 1; 1C,PC6.RF0,Sockets.Manual ,,69.95 

* 8045-2; Semi-Kit 159*95 

* 804G; Instfuciokeyer-On A-Chip 1C .... 49,95 

* 8046-1; Semi-Kit_ ............ 79.95 

* 8D47;.Messagt Memory On A-Ctop 1C .. 39.95 

* 8047 1; JC,PCB,flAM,SockeTs,Maruj 3 j. , 59.95 

(Add Si.75 or abort lor poUigt knO hinohngi 

£K 430; CMOS Keyer* fFob 76QSTi.124.95 

IK-44QA; Inslruetokeyef* m* 7f dtf}- 224,95 

wim duh meirmry *1 lUndlrti 

System 4000 Ham Computer cut nn jhost) (write) 

Curlis Electro f>evlc«. tne. 

Okpttf (415)944-1166 

Etfli a 090, Mdunlfein ¥«*,. CA 94040 MPVT 


ONLV TEL REX GIVES YOU ALL 

THESE FEATURES ... 

* Power rati rig 4 KWP rain or 
shine* 

■ Wind rating survival 110 mph 

■ Patented broad-band coaxial 
“Baiun” 

* Heavy-duty steel gusset mounting 
plate* 

* Aluminum boom 2”, 2 - 1 / 7 " O.D. 
x IS ft 

* Large diameter, *05 B wall taper- 
swaged dural elements tor 
minimum weight and exceptional 
Strength to weight ratio, 

4 stainless steel electrical hardware* 


By the only test that means any thing ,** 
on the air comparison ... this array con¬ 
tinues to outperform all competition ,*, 
and has for two decades, Here’s why 
Telrex uses a unique trap design 
employing ?0 HIQ7500 V ceramic con* 
denser* per antenna* Teirex uses 3 opti¬ 
mum-spaced, optimum-tuned reflectors 
to provide maximum gain and true F/B 
Tri-Band performance. 


At 50 ft, or more (above ground) a rugged Tetrex ‘Tri-Band" is the only 
answer to longevity ... a true money saver. 


A complete line of QUALITY 50 
thru 450 MHz TRANSMITTER 
AND RECEIVER KITS* Only two 
boards for a complete receiver 
4 pole crystal filter is stan¬ 
dard* Use with our CHAN - 
NELIZER or your crystals* 
Priced from $69.95* Matching 
transmitter strips. Easy con¬ 
struction, clean spectrum, TWO 
WATTS output, unsurpassed 
audio quality and built In TONE 
PAD INTERFACE * Priced from 
$29,95* 

SYNTHESIZER KITS from 50 to 
450 MHz. Prices start at $119,95. 

Now available in KIT FORM - 
GLB Model 200 MINI-SIZER, 

Fits any HT. Only 3*5 mA current 
drain* Kit price $159,95 Wired 
and tested. $239.95 
Send tor FREE 16 page catalog* 

We welcome Mastereharge or VISA 

GLB ELECTRONICS 

1952 Clinton St., Buffalo, N. Y, 14206 


Illustrated: Rugged gusset mounting 
plate, Broad-Band - non ferrite * 
’'Baiun”, and Driven Element center 
section. 


For technical data and prices on complete Telrex fine, write Fur Catalog PL-7 


TV and Communications Antennas Since 1921 


LABORATORIES 


F,0. Box 879 * Asbury Park, New Jersey 07712 


Phone 201-775-7252 
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Hoad about our entire line of Amateur 
Radio Equipment including Linear** 
2-meter amp*. antennaa, mikes, watt¬ 
meters and more! If coupon is mi suing. 
write Heath Company, Dept. 122-490, 
Benton Harbor. Mi 40022, 


'Prices nia itiail oidej net F.O.B 
Harbor. Michigan. Prices and Bpecilicolions 
aiv KubiocS id change wjlhout nulice 


Addres 

City-_. 

AM-304 


HE ATHKIT Amateur Radio Gear... 
with the quality that measures up! 






Hand-Held 2-Meter 
Transceiver with 
a full 2 watts 

2031 power 




Totally Broad- 
banded. All Solid 
State CW. SSB 
104A Transceiver 




l *TNfc 




Shown 
Optional 
Auto-Patch 






Ho at hk it Amateur Radio equipment has long been the 
favorite of Hams the world over because it provides 
the performance, specifications, dependability and 
long-term reliability that Hams are looking for* It should. 
Its designed by Hams, for Hams* For more than 25 years, 
Heath has been making fine Amateur Radio equip¬ 
ment* It's no surprise that Hams have come to expect 
Heath s experience and knowledge to translate into 
some of the finest equipment around. 

For instance, our new VF-2G31 2-meter Transceiver, Its 
portable, practical and it gets you on two with a clean, 
clear signal that really gets out! It has a minimum 
2 watts out, separate speaker and microphone for out¬ 
standing audio quality eight crystal-controlled chan¬ 
nels and 600 kHz offset for a total of 8 receive and 24 
transmit channels for real 2-meter versatility. A com- 
nlede* list of notions includes auto-natch and tone 








n 

I*. 


I'l* I ft 


encoders, external mike and holster-style leather 
carrying case* And at just $189.95* in kit form, we don t 
think you'll find a better all-around hand-held! 

Then there's our world-famous SB-104A, a superior 
SSB/CW transceiver, the 'heart" of any first-class sta¬ 
tion. Totally broadbanded, all solid-state, with TRUE 
digital readout - it's THE transceiver for the serious 
Amateur. And now, with it's completely re-engineered 
front-end receiver board and transmitter IF, which are 
supplied factory assembled and tested, you can get on 
the air faster and better! For just $699.95,* and a few 
evenings of kitbuilding, you'll have a rig that compares 
with equipment costing hundreds of dollars more! And, 
of course, there's a full line of accessories to add con¬ 
venience and versatility to your SB-1Q4A station. 

There's more for the Ham at Heath 


Heath Coinpuny, Dept. 122-490 
Benton Harbor, Ml 49022 


Please send me my FREE Kealhkit Catalog 
T am nol currently receiving your catalogs 


Nuirie 























CRYSTAL BANKING SERVICE 
p n BOX 683 

LYNNFIELD, MASS. 01940 


to channels covering 

all 5 bands. AC/DC operation 


VL ,000's OF CRYSTALS 

\ -H25C Case Scanner Monitor 

Jl *10.7 Amateur Ham 
*2 Meter. CB. Standard 

t to 9 10 to 49 SO and UP 

3.70 * 3.00 ‘ 2.50 


VLF Converter 


lUmvnni Scunner 


BRINGS 
YOUTHE 
NEWS 
WHILE ITS 
HAPPENING 


• New device opens up the world of Very Low Frequency 
radio. 

• Gives reception of the 1750 meter band at 160-190 KHz 
where transmitters of one watt power can be operated 
without FCC license. 

• Also covers the navigation radiobeacon band, standard 
frequency broadcasts, ship-to-shore communications, 
and the European low frequency broadcast band. 

The converter moves all these signals to the 80 meter amateur band where 
they can be tuned in on an ordinary shortwave receiver. 

The converter is simple to use and has no tuning adjustments. Tuning of 
VLF signals is done entirely by the receiver which picks up 10 KHz signals 
at 3510 KHz, 100 KHz signals at 3600 KHz, 500 KHz signals at 4000 KHz. 

The VLF converter has crystal control for accurate frequency conversion, a 
low noise rf amplifier for high sensitivity, and a multipole filter to cut 
broadcast and 80 meter interference 

All this performance Is packed into a small 3” x IVfc" x 6” die cast 
aluminim case with UHF (SG-239) connectors 

The unique Palomar Engineers circuit eliminates the complex bandswitch¬ 
ing and tuning adjustments usually found in VLP converters. Free 
descriptive brochure sent on request. 

Order direct, VLF Converter $55.00 in U S and Canada, Add $2,00 
shipping/handling, California residents add sales tax, 

Explore the interesting world of VLF. Order your converter today! Send 
check or money order tor 


Palomar Engineers 

Box 455, Escondido, CA. 92025 * Phone: [714] 747-3343 
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FT-227 “MEM0RIZER” 
OWNERS: SCANNER KIT 


* Selectable sweep width (up to lull 
band) 

* Scans only the portion of band you 
select 

* Scans at the rate ol 200 kHz per 
second 

* Switch modification on mike allows 
you to scan past, or lock on. any 
occupied Irequency 

* Complete kit with detailed instructions 

* Installs inside rig. no obtrusive 
external connections 

* Rig can easily be relumed to original 
con diiron whenever desired 

* Scans to preset limits and reverses 

* Aulomaiic bypass of locked frequency 
in 3 1/2 seconds unless you press 
lock-on switch 

Kit $34.95 preassembled and lested $54.00 

Add Si Sfl i>qt, tuiLjf jnd handling 


IC-22S Scanner Kits also available 

Kit $34.95 $54.00 assembled 

Add Si SO po'.Mijt rind hdntilmg 


dealer inquiries invited 


flft l AED '!H; J 
” ELECTRONICS 1—1 

750 LUCERNE RD., SUITE 120 
MONTREAL. QUEBEC, CANADA HSR 2H6 
TEL. 514.737-7293 


More Details? CHECK - OFF Page 118 




















EXPERIENCE* There's no substitute for it. And TEN-TEC has 
it. More experience tn solid-state HF technology than any other 
amateur radio manufacturer. Because TEN-TEC produced the 
/irsf ail solid-state HF transceiver for amateur radio. So. it stands 
to reason that the latest generations (the 540/544 models) 
benefit the most from that experience — in features, reliability, 
and operating ease They are the Voices of experience. 

TAKE MECHANICAL DESIGN. Experience tells us: make 
it rugged. So, like aff fine solid-state devices such as computers 
and good test equipment, the 540/544 transceivers have their 
strength built into the chassis — the case is merely a cover 
Ruggedness is carried over into the circuit boards as well 
Component leads are "clinched/' not just inserted, to give 
additional strength and to prevent annoying intermit tents. 

TAKE PHYSICAL APPEARANCE. Experience tells us: 
keep it simple. WWI1 is over. i»o is its technology, so why should 
youi transceiver look like war surplus? The 540/544 transeeiv 
ers look like tomorrow — small because technology makes il 
possible few controls for the same reason. And they're 
elegantly handsome with black cases and brushed aluminum 
front panels, 

TAKE ELECTRICAL DESIGN. Experience tells us: push 
the state-of-the-art Example: we pioneered high power solid- 
state design for HF amateur radio gear. The advantages are 
numerous: efficient, small size, no lethal voltages, less heat, 
longer life, greater reliability. Example: broadband design. The 
advantages: easier operation for everyone, rag-chewers, DX 
chasers, even net operators. No out of re a so nance danger, no 
need for a dummy load to prevent tune up QRM, no boring, 
time-consuming '‘tune-up’ procedures. Another example: 
computer aid In circuit design, in manufacturing, for speed and 
optimization. Example: computer compensating oscillator drift 
to achieve rock dike stability 

TAKE SERVICING. Experience tells us: make it easy, for 
everyone So the 540/544 transceivers have modular design 
wiib plug-in circuit boards And trouble-shooting (if it's ever 
needed) can be done by you with ordinary test equipment 
(Of course. Ten-Tec service people are ready to help) 


TAKE OPERATING CONVENIENCE. Experience tells us: 
everyone wants it Examples: high sensitivity with low internal 
noise makes the 540/544 transceivers great for DX. especially 
during poor band conditions. Full break-in on CW turns 
conventional QSOs info interesting conversations, Pre- 
selectable ALC gives automatic level control at various input 
powers (40-200 watts} plus optimized input power for linear 
amplifiers. "Semi-hard” keying effectively penetrates pileups, 
QRM, and QRN. yet rs highly articulate and pleasant to copy 
Pulsed calibrators are easy to identify VOX that eliminates 
"anti VOX” by triggering on a tone present in your voice but 
not in the transceiver speaker. (There are even more conven¬ 
iences in the following "features” )isl.) 

FEATURES —* * Instant Band Change (no xmfcr. tune up) 

* Covers 3.5 to 30 MHz (plus One-Sixty with option) * 200 
Watts Input — all bands * Receiver Sensitivity 0.3 uV * VFO 
changes less than 15 I~L per F° after 30 min, warm up * 8-pole 
Crystal IF Filter * Direcl Readouts — choose LED digital model 
or 1 kHz dial model * Optional 150 Hz CW filter * Optional 
Noise Blanker * Offset Tuning • WWV at 10 & 15 MHz 

* Separate Receive Capability * Automatic Sideband Selection, 
Reversible ■ Side tone Level and Pitch control * Pre-Set able 
ALC * 100% Duty Cycle *S Meter and SWR Bridge * LED 
indicators for ALC and OFFSET * Modular Plug-In Circuit 
Boards * Broad Accessory Line 

544 Digital - $869 540 Non-Digital - $699 

Give you r voice the Ten-Tec ‘ 1 Voice of Experie rtee’ * I rea iment. 
See the 540/544 transceivers at your Ten-Tec dealer or write for 
full details. 


nan 


TEN-TEC .INC. 

SCVlERVIUE TENNESSEE 3786? 
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S-f Amateur Radio /ervice/ 

(213) 837-4870 

4384 KEYSTONE AVE., CULVER CITY, CA. 90230 


the W6TOG * 

RECEIVER MODIFICATION KITS 

INCREASE SELECTIVITY • IMPROVE SENSITIVITY 
LOWER INTERNAL NOISE 
IMPROVE NOISE BLANKER OPERATION 
COMBAT BLOCKING FROM LOCAL SIGNALS 

TS-520 KIT.$27.50 FT-101 SERIES KIT ... $32.50 

TS-520S KIT. 32.50 FR-101 SERIES KIT... 34.50 

TS-820 & 820S KIT.. . 34.50 FT-301 SERIES KIT . .. 34.50 

R-599 A/D KIT. 27.50 FT-901 SERIES KIT ... 34.50 

EXPLICIT INSTRUCTIONS MAKE MODIFICATION A CINCH 

IT’S MAGIC... 

ITS “MAGICOM” 

PROCESSOR MODIFICATION KIT 

IMPROVES AUDIO PUNCH 
IMPROVES PROCESSED SPEECH QUALITY 

Converts TS-820 / 820S speech processor from RF 
compressor to RF clipper $27.50 
RF speech processor for TS-520 / 520S $42.50 
The “MAGICOM” RF processor module provides up to 
6dB increase in output with smooth, clean, 
non-distorted audio and more penetration for those 

pile-ups. 

ENDORSED BY W6TOG AND BIG GUN DXers WORLD WIDE 

the W6TOG * 

INTERNAL ELECTRONIC KEYER 

FOR ALL AMATEUR TRANSMITTERS OR 
TRANSCEIVERS USING GRID BLOCK KEYING 

• No holes mounting with TS-820 Series 

• Mounting options for TS-520, TS-520S, FT-101 
Series, TR4 Series, T4X Series, T-599 Series and 
32 S Series. 

• C-MOS DESIGN — Dot and dash memory — full 
iambic or manual operation. 

• Simple installation $49.50 

THE S-F REJEKTOR 
FILTER 

AN INTEGRATED CIRCUIT 
ACTIVE BANDPASS FILTER 
FOR PROCESSED RECEIVER AUDIO 

• Separate active filter elements 
for CW and SSB audio output stage 
• 8 ohm input and output impedance 

• Headphone jack for convenience 

• ON CW: from 500 hz to 100 hz, variable 

• ON SSB: 2 Khz fixed bandwidth 

• Rejects unwanted signal better than 60 dB 

• Designed for today’s transceivers 

or yesterday’s older equipment $49.50 


* WELL KNOWN DXer WITH OVER 300 COUNTRIES CONFIRMED. 


All prices postpaid - in Calif, add 6% sales tax - Mastercharge & Visa accepted 

SATISFACTION GUARANTEED OR MONEY REFUNDED 



GREGORY ELECTRONICS 

The FM Used 
Equipment People. 



START THE NEW YEAR 
WITH A COPY OF 
GREGORY ELECTRONICS 

NEW 1979 
CATALOG 


£§> GREGORY ELECTRONICS CORP. 


245 Rt. 46, Saddle Brook, N.J. 07662 
Phone: (201) 489-9000 


WHERE THE HAM SERVICE FOR 

IS Kl NG A Tl OVER 30 YEARS 


Q 



DEALERS WANTED 

Hamtronics, Inc. is a stocking distributor for 
all major lines of Radio Communications 
Equipment, parts and accessories. 

If you are presently in the electronics sales 
and service business, and have experienced 
difficulty in maintaining proper inventory to 
serve your customers or if you are contem¬ 
plating going into your own business, we may 
be able to solve your problem with our large 
inventory. 

For more information fill in coupon below and 
mail today with your letterhead or Tax Exempt 
Number. 


IA DIVISION OF TREVOSE ELECTRONICS 




m 



A . 


4033 BROWNSVILLE ROAD, TREVOSE, PA. 19047 


Business Name 

Street _ 

City, State _ 

Telephone No. _ 
Tax Exempt No. 
Name, Title _ 
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YOU ASKED FOR IT 

YOU GOT IT 

DSI 

QUIK-KIT® 

550 MHZ COUNTER KIT 

Performance You Can Count On 



OPERATES ON 

•Batt 6-C Size 
•DC 8.2 To 14.5 VDC 
•AC Batt. Eliminator 

$99.95 

MODEL 3550 KIT 


DSI OFFERS THE BEST OF TWO WORLDS . . 

An unprecendented DSI VALUE ... in a high 
quality, LSI Design, 550 MHZ frequency counter 
kit. And, because it’s a DSI innovation, you know 
it obsoietes any competitive makes, both in price 
& performance. The basic 550 MHZ counter & time 
base are factory assembled, tested and burned-in. 
The problems of bad LEDS, IC's, capacitors, are 
a thing of the past with DSI QUIK-KIT®. But you 
can take pride in assembling the power supply, PC 
mounted selector switch, input connectors, and the 
final mechanical assembly of your 550 MHZ 
counter, into its' handsome cabinet. GO WITH THE 
LEADER .. . BUY A DSI FREQUENCY COUNTER 
KIT. SAVE TIME & MONEY AND BE ASSURED 
IT WILL WORK THE FIRST TIME. 


SEE YOUR LOCAL DEALER 
OH 

CALL TOLL FREE {800) 854-2049 

CalUorna Resident, Call Collect (Tl4) 566-6402 

05/ INSTRUMENTS, INC . 

7914 Ronson Road No G, San Diego, CA 92111 


via* • MC 

AMERICAN EXPRESS 
CK • MONEY ORDER 

COD 


SPECIFICATIONS 

Time Base TCXO 1 PPM 65° to 85° F 

Frequency Range 50HZ to 550MHZ 

Resolution 1HZ to 55MHZ t 10HZ to 550MH2 

Gate Time 1 second - 1/T0 second 

Sensitivity 25MV 150 & 250MHZ 75MV 550MHZ 

Display Eight 1/2-inch LEDS 

Input Two S0239 Connectors 

Power 6C-Size Batt., 15HR, or 8.2VDC to 14.5VDC 

Current 150 Ma standby 300 Ma operational 

3550 KIT INCLUDES 

•Pre-assembled, tested counter board 

•Case, power supply, connectors, hardware 

•Built-in prescaler & preamp 

•Gate Light-Automatic Zero Blanking 

•Automatic Decimal Point 

•One to two hours assembly time 

•One Year Warranty on alt parts 

n All new parts - not factory seconds or surplus 

3550 Kit *.*.**.,,. .. .,, $99.95 

T-1Q1 Telescopic Antenna. 3*95 

AC-9 Battery Eliminator ..., 7.95 

Cigarette Lighter DC Adapter . 2*95 

TERMS: Cutter* lo US And Canada add 5S lo minimum of Jin 0C put qitjw 
N* tapping, handling and kmurmriCT Td all ollwr cflmnlfuw, add at lout 
cHdof CuMomu Rftwdflnla odd SMta Satei 7 ix 



















NEW - NEW - NEW from DATA SIGNAL 




TOUCH TONE 0 MICROPHONE 

DataCoder 5 


MINIATURE ENCODERS 

DTM 






39 


00 



JUST LOOK AT THESE FEATURES: 

laugh '‘Mobile Environment” Microphone 
Positive-Act ion Tactile Keys 

Higlvimpedance Ceramic or SOOmhm Dynamic Cartridge 
Adjustable Tone Balance and Output Level 
"Positive Hold ■ Easy Lift" Hanger 
Tor Vehicle or Hand-held Portable Use 
Complete * , , Not a Kit *. * $39.00 


MODEL DTM -— Completely self contained miniature encoder 
for hand-held portables. Only 5/16" thick. Three wire con' 
need inn, Automatic PTT keying optional. With your choice Of 
keyboards. Price DIM - $39.00, DTM-PTT - $49,00. 

SUB-MINIATURE ENCODERS 



, J b I, 




MODEL SME — Smallest available Touch Tone Encoder. Thin 
only .05* thick, keyboard mounts directly to front of hand' 
held portable, while sub-miniature tone module fits inside. 
This keyboard allows use of battery chargers. Price $29,00, 
with your choice of keyboards. SME (less keyboard) $24.00 



‘Touch-Tone is a registered trade name of AT AT __ 

DATA SIGNAL, INC 

2403 COMMERCE LANE 
ALBANY, GEORGIA 31707, 912-883-4703 


... 


Be sure to ask about 
our new keyers and CW 
memory for CW buffs 


'THE PROFESSIONALS" 



1 us to 
1 sec. 




I P * 
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10 mv @ 
150 MHz 


The New Modtii CTR-2A Series Counters are designed and built to the highest standards 
to fulfill the needs of commercial communications, engineering Jabs arid serious experi¬ 
menters. With an accuracy of ♦ ,00005% (oven option) the CT R-2 A can handle the most 
critical measurements and is about half the cost of other commercial counters. 

II you netd a reliable countar j t an affordable price, thu CTR ■ 2 A is The answer. 


* Built-in Pre-Amp 10 mv @ 1 50 MHz 

* 8 Digit .3" LED Display 

* High Stability TCXO Tune Base 

* Built in VHF-UHF Prescaler 

* Automatic Dp Placement 

* TCXO Std. i 2 ppm 

500 MHi KitCTR 2A-500K 
600 MH? Assembled CTR 2A 500A 
IGHf Kit CTR 2A-1000K 
1 GHz Assembled CTR 2A 1Q00A 


Period Measurement (Optional) 

In pul Diode Protected 
12N/-DC Operation (Optional) 

Oven Controlled Crystal (Optional) 
_L ,5 ppm 

Selective Gate Times - J & 1 sec. 


options 

021 Oven Crystal $49 95 
031 ,43" LED 10.00 

041 12 V DC 10 00 


□ 51 10 sec. Time Base 
06) Period 
07) Handle 


$249 95 
349 95 
399 95 
549 95 


$ 5 00 
1 5 00 
10 00 


PROBES 


Low 


Minna eis — 

DAVIS ELECTRONICS 636 Sheridan Of , Tana., N Y. 14150 716 874 5848 



January 



r 


JAN CRYSTALS 
KEEP YOU 
ON THE AIR ; 


‘ fn c 


fTf 


#2 




/ 'i it 

L 


'v 


Jims 


j, 


CB 

CB standard 
2 meter 
Scanners 
Amateur Bands 


General 

Communication 
Industry 
Marine VHF 
Micro processor 
crystals 


to 

charge 


mas^rcharg^ 

i r-4 4’IHXM 


BamAueriurd 


JRN 


Send iQ' tor our latest catalog 

tVn/e qt phone for more tfottus 

2400 Crystal Drive 
Fi Myers Florida 33901 
all phones (8131 936-2397 


More Details? CHECK - OFF Page 118 













































MADISON 

ELECTRONICS SUPPLY, INC. 

isoa-o mcks^ney * Houston, texas 77002 


WINTER WONDERS 

OMNI J K heavy duly magrtBf mourn complete 149 95 

TRIEX W51 FT Seif Suppotr Tower (Reg $826 00) 

Your Cosi (F,0 0 Caitforruai $725.00 

ronnaF9FT Aniertnas 144/16e1 $79 9$ 



* ■ a-. O 0 


RiW 432/1901 $59 95 

KLITZING UHF UHF Amplifiers ' 

2M 10W fn - 10QW OUf $198.0-0 

432 10W tn - 50 W Gul $198 00 

BIRD 43 & Slugs* UPS Pan* Stock 

Microwave Modules 432 26S UPS Paid $329 00 

Telrex T05EM. In Stock $415.00 

NE W Paiomar Engr Transceiver Preamp $89.50 

Bencher Paddles $39 95; Chrome $49 95 

ETO 76 Amplihers Stock 

Lunar GM 2M 220 In Line Preamps $49 95 

Lunar 2M Amp 10 80 with Preamp UPS Paid $189 95 

Jane! OSA 5 $41 95 

CDE HAM 3 $129.00; HAM X $249.00 

VHf Engrs Diue line amps Stock 

Cetron 5728 $27 95 

Raythepn 5720 $24 95 

Motorola HEP 1?0 $0.29 ea 

Mallory 2 5A/1000 PIV Epoxy Diode SO 19 ea 

Aerovojt 1000PF/500V Feed thru $1 95 

GE 614GB or 8950 $7 95 

Technical hooks AMECO aRHi Sams tab Rider 
Radio Pub . CaUbook Cowan many others Call 

Nt W BEL [JEN 9406 l2« 16| 164 18) H wit*- Rotor Cable 
heavy duty tor long runs $0.26/11. 

8446 Std 8 wire Rotor $0 16/It 

9B08 double shield RGB Fo an \ $0 39/ \t 

8214 RGB Foam $0 25/tt 

8237 RG B $0 21/fl 

8267 RG-213 $0.2S/ft. 

Amphonol Silver Plate PL259 $0 59 

TIMES Foam Hardline SO 6Q/ft Connectors Si5.00#& 

7/8 Hardline $1 50/ft Connectors $25 00 ea 

BERKT£H RG 0X 62 ohm KW $0 16m 

Consolidated HD 18Ga Galv Tower IQ Sec $29 95 

Ro&o! Stow Scan Now in Slock Can 

Alliance HD 73 Rot Of ST09 95 

Telelower sell support 55 tt/w breakover $499 00 


713/&5&02G8 


KENWOOD — TR7600A 


Beat the high cost of Deluxe 2 meter operation 


Remote Controller (option) 
* Stores * Scans 
* Reads Out Frequency 

fCALU FOR QUOTE) 


MODULES LTD 


THIS MONTH'S SPECIAL 

ICOM IC280 — $395.00 
DENTRON GLAI000 Amplifier — $319.00 


16 ELEMENTS — F9FT — 144 MHz 


MML 144/100, 100 WATT 144 MHz 
LINEAR POWER AMPLIFIER 


1 The ‘Tonna’ You've been 
hearing about 

144/146 MHz SWR 1.2:1 

50 ohms Wt. 4,4 kg, 

length 6.4 m. Horiz./Vert. 

Side lobe attenuation 60 dB 
Horizontal aperture 2x16“ (-3 dB) 
Vertical aperture 2x17°(-3dB) 

$79.95 

9 Element 144-146 .S39.95 

4 Element 144-146 ..S32.95 


80 Watts Minimum Output 

Fully Protected Against Poor Load VSWR, Over 
heating and Excessive or Reverse Supply Rails 

Equipped with RF VOX and Manual Override 

Supplied with Power Lead and All Connectors 


CALL FOR FAST QUOTES 
SPECIAL OROERS WELCOME 


TERMS ah prices FOB Houston Prices subject ic cn.mqi' witnoui nmicv 
All Hems Guaranteed Some itemii subject 1 rj p-njr sale Semi letterhead far 

Ambleur dealers pm n nsl Te*as resident* «uin 6' (at Ple.iv’ add 
postage estim-ile 


MADISON 

ELECTRONICS SUPPLY, INC 

isoa-D McKinney • Houston* texas 77002 

713/6SM268 


■V5Gj W5M86 K5AAD N5JJ W51MJ. AQfjk WD6t[>l K57D WDSARFI 
WAMGU W058D> WBSAVf *SH( 

Ms ** A tiii r D't y " 
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January 27-28, 1979 


HEATH 

CW Ops* 

* K v V ^ 


Join the 
YAESU- 
KENWOOD 
CROWD! 


250 & 400 Hz 8-pole xtal filters 

WIN YOUR BATTLE AGAINST QRM 
GET THE BEST AND SAVE 



ONLY 9 

AIRMAIL POSTPAID 
OVERSEAS AOD $3 

'Fanlastic!'' is Ihe word K2TK uses in summarizing me performance of 
the new Fo* Tango 8-pole 250 Hz CW crystal lattice filter in comparison 
wilt} that of his standard 4-pole Heath unit. ' Remarkably Ifee from 
ringing exceptional ultimate rejection superior shape laclor.^easy 
installation are other quotes from his enthusiastic report While grati¬ 
fying, his remarks come as no surprise — they merely echo those ot hun¬ 
dreds ol satisfied Yaesu and Kenwood purchasers ot Fox-Tango filters 
who have decided to up-grade their present sels instead of purchasing 
new ones at today s inflated prices 

Fox Tango fillers are designed to match the mounting holes in the most 
popular Heath rigs like the HW-101. SB-301, etc., exactly. For the 
others, the drilling of a few small holes wilt pose no problem for Heath 
owners who have buill their own ", K21K mounted his new 250 Hz umi 
in the space reserved for an AM filler in his SB300 ihus making use of 
existing front panel controls for selecting either of his two CW tillers For 
[hose whose models lack this facility, it will be easy to improvise mechan¬ 
ical or electromagnetic switching arrangements it dua! filters are desired 
Ol course, for those satisfied with one tillei, installation usually consists 
of tightening two nuts and soldering two connections 

Our complete line of fillers is listed beiow. Mole thal we offer both 250 
and 400 Hz handwidlhs for Heath rigs Although the latter appears to be 
the same as the standard Heath CW filter, the difference in 8 pole per 
lormance has to be heard to be believed. The 400 Hz unit is ideal lor rou¬ 
tine CW operation even though il lacks the needle-sharp response (and 
critical tuning requirements) of the 250 Hz filler. 

All units are $55 except as indicated. Order with confidence — satisfac¬ 
tion is guaranteed 


filler Used Cert !ei H-o ol Sind 

flig No VF for Ftiq IH?. Poke Widlti 


3IH25Q 
3I4S00 
31F6M 
aim s 

3IH2 A 
31F6 0 


mzw 

8SH500 
yon 1 8 

SON? A 


, ^ 89H25Q CW 
t ° 89H5GD CW 


E 33HZbO CW 

2 33H400 CW 

g £« n3Ml 8 SS0 

z S &S ! i?sn cw 
w «? eemoo cw 

* £ earn b ssb 




3 m3 

3179 3 
j i 79 3 

3180 
3180 
31SO 


6 

8 
9 

9000 


S 988 3 
S9S8 3 



2WHf 

500 Hz 
600 Hz 
1 8 kHz 
J A kH/ 
G Emu 


?5QHf 
500 H/ 

1 8 

2 A 


£3 


0 250 Hr 

8 500 Hz 



t 6kH/ 


*3 




1 



* 2 

33H250 

cw 

3395 

3 

8 

250 It Hr 

* 3= 

33H4DG 

CW 

3395 

1 

8 

400 kHz 

_. 


Mftts 

Sruuu umi im OX andtonlesl work 
Use instead ol slandard 600 Hz umi 
S 3 me as siantldfd XF 30C unit 
For narrow SSB lo reduce QRM 
SutiSlitulelorXF '30A[6 pole) in early uniii 
Same as slaraiifti XF309 um|, S45 


SHarp umi for OX and contest work 
Use inslead ol sundard 600 Hz umi 
For narrow SSB te reduce QRM 
For use in speech processor 


Sharp umi Tor [>x and nnntetf wmk 
Use instead ol slanderd 600 hz umi 


Shaip unit for DX and contest work 
Use i ns lead ul iiandard 500 Hz umi 
Foi narrow SS& te reduce QRM 


Sh.ii p unit for Dx and contest work 
Use instead til stendJid 500 Hz unit 
Foi narrow 5SB lo reduce QRM 


Sharp unit for QX and contest work 
Use msiead or siandard uealh CW niters 


to avoid error due lo similarity ol some tiller numbers, speedy desired unit 
completely when ordering Include make and model ul sel. Mler number and 
center frequency 

Diode Switching Boards per mi I easy mounting {wilhoul drilling) of up lo two crystal 
inters ol any lype in addition lo (hose lor which the manufacturer provides space 
These boards will accommodate any of Ihe tillers listed except HBiih Specify make 
ol sei with which board is lb be used £20 airmail postpaid 

VISA and Master Charge accepted 


FOX-TANGO CORP. 

Box 15944, W. Palm Beach, FL 33406 




¥ Convention 

&■ 19 U* Annual ' . 

TROPICAL HfimOOREL 


FLAGLER DOG TRACK 

. A,i- few| .. wm ' 

Miami, Florida 

v \ / / 

\ L / 


ff w ^ 


v \ 

I x 


\\ 


< 


\ 


/^Vv 

r/ r ~ 

Pre-Registration 

53.00 


\\\ 

\ \\ 

\ a \ 




_ I 


FRQ PARKING 

NCLUDMG OVtIHISKT SPACE FOR 

comfTET snrcanHW m 


P.0. Box 350045, Riverside Sia. 
Miami. Fla. 33135 






NOW ONLY 

$1050 

Price will be $21.50 
February 15,1979 


NEW 21 St 
EDITION 
Bill Orr'S RADIO HANDBOOK 

.24034 Here's ihe newly revised, gigantic (1.080 pages') com- 
municaitons handbook used as the industry standard by engineers, 
technicians, and Amateurs all around the world More Ol ihe same greal 
information PLUS, enlarged sections on semiconductor and 1C design 
linear amp consimciton, new special purpose and logic circuilry in 
eluding NBVM Iheory Buy yours now and save 1 

send check, money order or VISA/Master 
Charge Information plus $1.00 for shipping to 

Ham Radio's Bookstore, Greenville, nhojmb 
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FREQUENCY COUNTER KIT 

Outstanding Performance 


CT-50 


Incredible Price 


89 


The CT 50 ts a veraaiiie and precision irepuency counter which will measure 
frequencies to 60 mHz and up to 600 mHz with the CT-6D0 option Large Scale 
integration CMOS circuitry and solid stale display technology have enabled this counter to 
match performance found in units selling for over three times as much Low power 
consumption (typically 300-400 ma} makes the CT-50 ideal for portable baiiery operation 
Features of the CT 50 include large 8 digit LED display RF shielded all metal case easy 
pushbutton operation automatic decimal point fully socketed 1C chips and input protection 
lo 50 volts to insure against accidental burnout or overload And the best feature of all is ihe 
easy assembly Clear step by step instructions guide you to a finished unit you can rely on 
Order your today! 

CT-50 60 nnH/counter hi( £89 95 CB-l Cor&f TV canbratbr-sTathlizer 

CT-5QWT 60 mHj counter wued and tested 159 95 DP I DC prooe general purpose probe 

CT'fiOO, GG0 mHz scaler option add 29.95 mP-i High impedance probe non-losdir 


SPECIFICATIONS: 

F-rtquent y rangw 6 h/ j(j 6 5 rnH/ t,OL'- m h : wilh f T Mj< 

Resolution i0 Hn« pi sec gale i hj r sec gait 
readout H digit £M n.gnLflt) 01 rect reaflaui m mm 
Actor v adjustable ie 0 6 pom 
SldBHii'i 2 b ppm ow«*i 10 ia JO C lemcMiraiyfe 
cpmpenutwl 

lap it BMC 1 rflegarun ?0 pr girt-rl 50 Phm Wilh CT-SOf 
Overload SQvAc majirnum an motto j 
Sanaitiwity l«5 Ihan 25 mu to 65 mH? 50-150 mu lO 690 
mH7 

Puiwi” 110 VAC. 5 Maris or 12 VDC u- 400 mj 
Sire 6 U *2 high qualily aiummum cue 2 ifc* 
iCS 13 unite a u socketed 


51 a 95 
13 85 
1 5 95 


OP-AMP SPECIAL 


CAR ii 

CLOCK I 

The UN-KIT, only I _^_ 

S solder connections 

Here s a super looking fugged .ind accurate auto 
cluck which »* a snap lo build and install Clock 
moue men* J5 c ompielely assembled ynu on ly solder 
i wire*. *nd ? switches taKP?» about 15 mmutwi 
Display i^ bnghl green w>tn an|nmain bnghtn«“r,s 
corurol photocell assures ynu i>r highly readable 

lisplpiy day nr ruqhl Lomts m a satin tirnsh an 
jiti/ad aluminum which can hi* attached 5 

idleronl w^ii using 2 sided lape Chou i« ol B*lvi*r 
black or gold case ivpecily j 

DC-3 till 1? hour format £72.95 

□ C 3 wired and tested £29 95 

110V AC adaptor £1 95 


7 41 miin dip 

Rt FET mim dip 741 type 


\2 S2 00 
11) 52 DO 


Under dash 
car clock 



12 7A hour ctoe.k m a beau 
titui plastic case Ur alums 6 

lumboRf Dt EDS high an urac y i imin mo |i easy 3 
wire hookup display blanks wilh ignition and super 
instructions Optional dimmer automatically adiusls 
display to ampienl light tovlil 
DC 11 clock wilh mig bracket £22 95 

OM-1 dimmer adaptor 2 £P 


PRESCALER ITr^i 

fa ten si the range pf youf 

counter lo 600 mH/ Works ^ 

with any counter includes 7 

transistor pro H*mp lo give super sens typically 20 
mv a| T 50 mHz Specify - TO or - 100 ratio 
PS-iB 600 mHz pfbscsfer £59 95 

PS-lBK &PU mH/pri-kcaltfr kll 49 95 


VIDEO TERMINAL 

A completely r.uIf-contained stand atone video tar- 
uimai card Requires only an ASCII keyboard and tv 
set to become a com piste terminal uml Two units 
available comman te.iiures .ne single 5V supply. 
X TAi controlled sync and baud rates (lo 96Q0J, 
complete computer and keyboard control of cursor 
Parity error coniroi and display Accepts and grmer 
ales senai ASCM plus parallel heyboaid mpul The 
3216 is 32 char by 1 6 linos. 2 pages with memory 
dump feature The 6416 tfl 64 Char by 1 6 lines wilh 
scrolling, upper and lower case (optional) and has 
RS-232’ and 20ma loop interfaces on board Kits 
include sockets and complete documentation 
HE 3216. terminal card £149 95 

HE 6416. terminal card 169 95 

Lower Case oplion 6416 only 13.95 

Power Supply KiI 14.95 

Video H F Mod u i a I or. V D ■ i 6 9 5 

Assembled, tested units, add 60.DD 


CALENDAR ALARM CLOCK 

The t. IOI k Itiill s gol ■! all t 5" I LDs 12 24 hour 
snooze 24 hour alarm 4 year calendar batteiy 
backup and loti more The supet 7001 Chip i£ u»d 
Size 5x4t2 inches 

Com pinto k»T less r as*' mol available l 

DC-9 £34 95 


30 Watt 2 mtr PWR AMP 

Srmpie Class C power amp features 6 times power 
gam 1 Win for 8 out 2 in fori 6 out 4Wmioi3Doui 
Max oulpulof 35W rhcrediblevalue complete wilh 
an pans less case .ind T h relay 
PA-t 30 W pwr amp kit £22 95 

TH I HF sensed T H relay kit 6 95 


Ramsey’s famous MINI-KITS 


rsfnsa^ slBBimiiiBs 

BOX 4072. ROCHESTER, N. Y, 14610 


PHONE ORDERS CALL 
(716) 271-6487 


FM MINI MIKE KIT 

A sufiei high pdflornttflce FM 

-i .. fransmn^ ,i -,\ ible 

signal up in 300 yards wrih except 
11 onri 1 audio quality tH mo.tn^ oi >ls 
buiLi m elechut miki- kit includes 
i ,is#? mikr- on-oflswrlrh anienna 
lial i h r y an d si ifH- r i nr.s i uc fi ons t hi ^ 
is Hie finest unit available 
F M3 hit £1295 

F M 3 wired and lested 16 95 



CLOCK KITS 

our Besl Seller 
your 8es1 Deal 


Try your hand at building I tie fmeil looking 
clock on the market Ms salm finish anodried 
alurgmum case looks great anywhere white tix 4" 
1 E D digits pr ovkJp a highly readable drspiav 1 'n*. -s a 
complete kit. np extras needed and if only lakes 1 2 
hours lo assemble Vpur choice of case colpia 
siivE-r gold bronze biar k blue ispet ifyi 
Cloi khit 1? 24 hour DC-5 £22 95 

Clock with 10 mm lOlimer 12 24 hour 

DC 10 95 

Alarm clock 12 hour only DC 6 24 95 

1?V DC car cluck DC-T 27.95 

f ur wired and tested clocks add £10 00 lo kil puce 


Hard to find PARTS 



LINEAR iCl 



REGULATORS 


301 

j 

i 35 

TflMG 

£i 25 

32« 


« 50 

723 

50 

380 


1 25 

309K 

65 

380 6 


75 

7005 

85 

555 


46 

78L05 

25 

556 


96 

7905 

1 25 

566 


t 15 

78'2 

85 

56? 


t 25 

791? 

t 25 

'458 


50 

7815 

65 

3900 


50 

TTL 1C* 


CMOS 1C* 



74100 

35 

40 n 


20 

7447 

65 

400 


35 

74 75 

50 

4046 


1 85 

7490 

50 

4049 


40 

7*i96TJ 

1 35 

4518 


T 25 

SPECIAL 1C* 


5369 


1 ?5 

11 coo 

13 50 

TRANSISTORS 



10116 

1 25 

; j N39D4 lyp^ 

10 

i 00 

4511 

200 

2N3906 ype 

to 

t 00 

53*4 

2 95 

NPN J0W Pwr 

3 

t 00 

5375A3 

2 95 

PN* 3 3DW Pw 

3 

i 00 

7001 

S 5D 

2 N 3d 55 


60 

4059- N 

900 

O.jT 2N2646 type 

3 

200 

7208 

W95 

Ff T MPF102 rypfr 

3 

200 

LED* 


UMf 2N5179 lyp^ 

3 

2 00 

Jumbo red 

ft t 00 

MRF 23 S FtF 

11 95 

jumbo gr^um 

6 l OQ 

SOCKETS 



Jumbo jf iiow 

6 t 00 

S pih 

10 

2 00 

Mmi red 

B t 00 

14 pm 

10 

2 00 

Mic*o red 

B i 00 

16 pm 

10 

2 00 

BlPOlA' 

75 

?4 pm 

4 

2 00 

FERR ITE BE ADS 


28 pm 

4 

2 00 

W ih inlo spec* 

15 1 00 

40 pm 

3 

2 00 

6 noie oaiun 

6 1 00 



TERMS- Sacisiacuon guaraniflod or wn, 
H'lunded COD add 51 50 Minimum »rd«j 
56 00 Q r uejs under $iQ00 iidet £ 75 Aad 
S'ki for polls ge ih»urance nandkng D-d 
4#aa add 15\ Nr reMdenrs add fax 


More Details? CHECK-OFF Page 118 
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Dwpt hr PO JOS* Sonfo Ctaf^CA^OST 


Regular Price $79.95 

Introductory Offer 
By Hal-Tronix 

only s 69. 95 


TtMETRAC FEATURES 

* Sleuk modern siting eo comp i ernen| 
any home or oiiice rfecor 

* lens m time 

* Tells the dale and year 

- Up hmer to 60 minutes 59 secondi 
wiii> pause 

* Alarm lo ring 4 the same lime 
everyday 

* Daily appoint me ni sols appoint me ms (or 
Ihe next 23 hours 69 minutes 

* Fulure .ippomiments up to one yeai 

* Dimmer switch 'or display 

* Memory will hold up lo 30 

appointments 

* Lithium power ceil to rein in memory 
during power outage 

* Appom-l merits cniered oui at 
Chronological 0 «rfer will be stored in 
chr oho logical order 

* Colon Hashes once each second 

* A M /P M indicator 

* Plugs into any wall ouliei 

* Easy to read vacuum iiuorescem 
display 

* ExiremeSy accurate quartz crysial ciac*- 

THE TTMETRAC COMPUTER 

APPOINTMENT ALARM. 

Efficient Remar katiJe 

As k your salesman tor a demonstration 


FIRST TIME OFFER 


the microcomputer 
controlled 
appointment clock 


A NEW SOLUTION FOR SOME 
OLD PROBLEMS 

r our spcusc will neviir t# u;i l ,li wilh you Tot 
missing ,i birthday 

vour business assorts will tw* pluasnJ 
when you re never late for appointments 
four an. ? or will tn’ conlidenl Hvtr you are 
rakir\g your rnetjicalion a! mt lime pre 
icnbetf 

FOR THE BUS ¥ EXECUTIVE 

Controls length oi business nweimgs 
Reminds you iQ minutes .meja of Time lo 
prepare rpr meeting and gives you lime to 
clear your desk Reminds of wife : turtn 
cny Remmrtei to nulth plane fur important 
business tup 

FOR THE HOMEMAKER 

Reminder ip take merit out o! Irmw rpr urn 
net Kitchen timer Reminder oi mw cuies 
ana run drev.er appcunlmtintt 

FOR THE MOTHER 

T«me children's phone calls. homework 
music pracfEte Wake emldren !or r.hooi 

FOR THE SENIOR CJT72FN 

Medication leminder Rammder of grand 
children's hiunaays. doctor appointments 
lily so read large cfispUty a wpmjerfut gih 

lor Mom and Dad 


FOR THE STUDENT 

t irrwr tot chemistry Ub tho Usc timer tor 
solving protiiems or preparation tgr eums 

FOR THE GOURMET COOK 

•Maims [o ten run when lo start next slop m 
meal preparation By programming me timer 
ahum you II know (usl when tstUi coursi: of 
an elahorate meal must be prepared sii 
everything will he feady .it the Sarrre lime 
Helps you keep tr.jo of recipe tikiing 

FOR THE SALESMAN 

Stores up ro 30 fulure appointments easy 
to see .ii Hie lmjL.ii ol j Key when nesd 
appointment is scheduled 

FOR THE PHOTOGRAPHER 

Tlrtter lor ptioiographit development clum 

f a sen red digital display iillei m avoid 

damaging him 

FOR THE ATTORNEY 

Records, client s time Charges meetings 
phone calls j csearch Timer with built-in 
pause capability provides accurate way □( 
tirtvng speech presentations 

FOR THE SECRETARY 

the secretary s tesf I fiend Remember £ lo 
mminri the boss ol Key appointments Times 
length of phone t ails 


RELAX AND LET TIMETRAC 
DO YOUR REMEMBERING . 

TIMETRAC helps manage your busy 
^schedule, increases your ofhciency Every 
tiomn and of lice needs Time TRAC 

TIMETRAC — THE CLOCK 
THAT REMEMBERS 

This is Ihe exciting. all new time minder tnai 
combines Space itge tecfmdtpgy with every 
dav pracTitaidy if remembers and reminds 

r nu ol everything I hit you might loi^t" 
uneTrac comtunG^. smart, modern design 
with precision and pertormanre I is yar.uuib 
Ituorescent display provides reaoabiwy from 
a dir-idoce [the urges! display on the maikfi 
today.I f'ou control Ihe display brightness 
with I dimmer switch 


TIMETRAC SOLO 
AND DISTRIBUTED 
BY HAL-TRONIX. 
DEALERS WELCOME 


THE ONLY CLOCK OF ITS KIND 


NONE CAN COMPARE! 


HAL-TRONIX 


SEND 15« STAMP OR S A S E FOR INFORMATION AND 
FLYER ON OTHER HAL-TRONIX PRODUCTS, 

TO PHONE ORDER IN 1-313-265-1782, 

VISA AND MASTER CHARGE ACCEPTED, 


P. O. BOX 1101 
SOUTHGATE, MICH. 48195 


MAi 

nASCHti iMOWlrtHD 
wa/XH 


* Inexpensive multi 
tone encoder 

* Compatible with __J 

PL-CG-QC 

* Low distortk>n I 

sine wave 

* input 8-18 VDC 

unregulated ip 

* Rugged, plastic 
encased with 
leads 

* Adjustable frequency 

(98-250 Hzi Lower 
available 

* Excellent stability 

Send for more tnfo 


Here's a portable direction finder 
that REALLY works-on AM, 
FM. pulsed signals and random 
noise 1 Unique left right DF 
allows you to take accurate (up 
to 2 land fast bearings, even on 
short bursts. Its 3d 13 antenna 
gain and 06typical DF sen 
sdivtty allow this crystal 
controlled unit to hear and posi 
lively track a weak signal at very 
long ranges—while die built-in 
RF gain control with 120 dB 
range permits positive DF to 
within a few feet of the transmit 
ter It has no 180 ambiguity 
and the antenna can be rotated 
lor horizontal polarization. 


Price $19.95 


Freq~ set at 
factory 

$5.00 extra 

r.Dld. rn ■ddS'l 


-for 4lp«l*», r"*b* lw*rt*J - 

dfliibltti A quad* 

■ Fop Iwll lif«l P*w* r A Jfj 

'Pull piiwor in antenna 
•Iroodbandcd 

HI -Q 

■ Small, | [| lit, w**t hair - proof Elai un 

0 Mtp, 

■1*1 lmp*4anc# ratio 

* KS JZ 

ftaptac** canfar («**!**« * ^ 

- HaIp* aiimlaat* TVI 

'Fvlly fiu«r*rtt*td JQ QC 

. _ JtuU 

Van »» ’H" 

Gorden “** 

Engineering 

■ OX 21305, 1, RU CL ID, OHIO 44121 


The DF is battery powered, can he used with accessory antennas, and is 12/24V for 
use in vehicles or aircraft. It is available in the 140-150 MHz VHF band and/or 
220 230 MHz UHF band. This DF has been successful in locating malicious inter¬ 
ference sources, as well as hidden transmitters in "T hunts \ ELTs, and noise sources 
in R F l situations. 


Pnce for the single band unit is Sl70 r for thti VHF r UHF dual band urut ts 5205, plus 
Crystals, Wnfe or call for information and free brochure, 


L T RON ICS 

5546 Cathedral Oaks Road 
(Attention Ham Dept.) 
Santa Barbara, CA 93111 


WD6ESW 


W6GUX 






















111’re just a few digits away from 
name brand radio equipment - 
AT DISCOUNT PRICES! 



CALL TOLL FREE 


1 - 800 - 228-4097 

Communications Center 

443 N 48th Street 
Lincoln, Nebraska 68504 
In Nebraska Call (402 466-8402 





1 - 800434*6227 

Communications Center 

West 

1072 N. Rancho Drive 
Las Vegas, Nevada 89 106 
In Nevada Call (702)647-3 1 14 


YAESU 
KENWOOD 
DRAKE 
I COM 

STANDARD 

EDGECOM 

KDK 

PANASONIC 


look 


DENTRON 

HY-GAIN 

MOSLEY 

CUSHCRAFT 

WILSON 

HUSTLER 

LARSEN 

BENCHER 


TAYLOR 

SWAN 

TEMPO 

TEN-TEC 

MIDLAND 

CDE 

AUTEK 

MIRAGE 


E.T.O. ALPHA 

VHF ENGINEERING 

BERK-TEK CABLE 

CONSOLIDATED TOWER 

SAY 

SHURE 

TELEX 

ROBOT-SSTV 


We carry all major lines of Antennas at Discount Prices 

OUR NEW HOURS 

-at Lincoln store only 


look 


f^ClFlc I 

iSat lam ' 1° Prr '> 

r n ,o 


i : 

MOUNTAIN I 
Saf 7 3m ' 11 pm 

Sun' 1 7 am ’ 5 Pm 

j Un 11 am - 7 pm 


0 

M-F 8 am - Midnight! a 

Sat 8 am- 6 pm l EAST ERN < 
Sun Noon - 8 pm | „ 

■ M-F 9 am-lam 


M-F 9 am - 1 am 

Sat 9 am - 7 P m 
Sun 1 pm-9pm^« 


SAME DAY SHIPPING ON MOST ITEMS 


BankAmericard. 


1400 - 218-4097 

Communications Center 

443 N. 48th, Lincoln, Nebraska 68504 In Nebraska Call (402)466-8402 


^master charg? 

INTCNgANM card . 
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CRYSTAL FILTERS and DISCRIMINATORS 

9,0 MKi FILTERS 


XF9 A 

2,5 kHz 

SSB TX 

$40 65 

XF9-B 

24 kHz 

SSB FfX/TX 

$55 10 

XF9 C 

3.75 kHz 

AM 

$59,30 

$59.30 

XF9 D 

5.0 kHz 

AM 

XF9 r 

12 0 kHz 

NBFM 

$59.30 

XF9M 

0 5 kHz 

CW (4 po1e> 

$4 1 50 

XF9 Nn 

O S kHz 

CW fS 

$73,45 

9,0 MHz 

CRYSTALS 

<Hc25/u> 


XF900 

9000.0 kHz 

Carrier 

$4 75 

XF9DL 

8998 5 kHz 

USB 

$4.75 

XF902 

9001.5 kHz 

LSB 

$4 75 

XF903 

8999 0 kHz 

BFO 

14.75 

F 05 

Hc25/u Socket Chassis 

,50 

F-OG 

Fic25/u Socktd P C Board 

,60 


Inquiries 

Invited 

Shipping 

iijso 

per filer 


VHF and UHF FILTERS 

ELIMINATE IMD "BIRDIES** 145 MHz PSfl45 

FROM YOUR RECEIVER 43? MHz PS M3? 

CLEAN UP YOUR TRANS- 1296 MHz PSfl296 

WITTER OUTPUT Shipping $3 50 1691 MHz PSfl69] 


154.95 
$43.95 

$43.95 

145.95 


OSCAR-J FILTERS 

Suppress 2m Tx Third Harmonics. Low 2m loss 
4^ (0.5 dB typ.). High loss at 435 MHz (30/40dB). 

jP MMf200-5 30 dB min, atten. $29.95 

MMf200-7 40 dB min. atten. $39.95 


RECEIVE CONVERTERS 


MODUS FOR ALL BANDS 50 MHz 
THRU 1296 MHz. LOW NOISE OP¬ 
TIONS AT 432 MHz, 


I F OPTIONS GM A 2M AVAIL ABLE 

Sfcfpftrflg $2,50 



STANDARD LF. 10M, 
POWER 12V D C. 


MMc50 

MMCI 44 

MMc220 
MMc43? 
MMt432-S 
MM C 438/ATV 
M Me 1296 


N r F 2.5 <1B typ 
N. F 2 B dB typ 
N. f. 3 0 dB lyp 
N t F 3.8 dB typ 
N. F 3.0 dB typ 
Ch2 or Ch3 IF 
N. F. 8 5 dB typ 


$59.95 
$59 95 
$69.95 
$69.95 
$84.95 
$94.95 
$89,95 


ANTENNAS (FOB CONCORD, VIA UPSl 

144-148 MHz J’SLOTS 

8 OVER 8 HORIZONTAL POL ] 12.3 dBd D8/2M $50.65 

8 GY R VERTICAL POL D8/2M VERT $59,50 

8 1 6 TWIST 6XY/2M $52.45 

_ . " v h ■ 420 450 MHz 


MULTIBEAMS 


48 £l GAIN 1 15,7 dBd 7G/M8M40 

08 LL. GAIN } 18.5 dUcI 70/MDM88 

UHF LOOP YAGIS 

26 LOOPS GAIN -4 20 <JBi 

1250 1340 MHz 129&-LY 

1650 1750 MHz 1691 LY 


$54.95 

$79,95 


$56.95 

$59.95 


Send 30r (2 clamps! for full details of KV& crystal products and all 
ytmr VHF £ UHF equipnrrrit r^qurremenn. 

Pr^'Selector Filtrn Amplifiers SS6 Transacters 

V n.i ' r fnprert Crystal Flltfri FM Trfirt$vtrtfrs [vV 

Decade PrL--Scjkri Frequency Meiers VHP Conwrtm 

Antennas Oscillztar Crytlah UHF Converters 



Spectrum 
International, Inc. 
Post Office Box 1084 
ncord, Mass, 01742, USA 


BUILD YOUR DREAM 
AIV TE l\l IMA 

WE SUPPLY THE MATERIALS 
YOU HAVE THE FUN AND 
SAVE UP TO 50/. 


-5|£ 6061 -T6 DRAWN ALUMINUM TUBING 
AIRCRAFT GRADE PLATED HARDWARE 
HIGH STRENGTH FIBERGLASS SPREADERS 
^ STAINLESS STEEL ELEMENT CLAMPS 

-COMPLETE ANTENNA 
PACKAGES AVAILABLE 
-CALL OR WRITE FOR 
FREE INFORMATION 



BROWNSVILLE, WIS. 
53006, pH[414] 583-4001 


WHERE THE HAM 
IS KING 



SERVICE FOR 
OVER 30 YEARS 


w. 




JANUARY’S 

SPECIALS OF THE MONTH 


■«- ICOM'S New 1C*280 See 

paQe s 01 Dec HR f° r com " 

vHHi new 2 meter mobile radio. 

YOUR SPECIAL! Buy an 
1C 280 at $480.00 and receive an $80 00 credit 
toward another purchase 1 Sorry no trades 


KENWOOD s TR 7400A 

You've heard this rig on your 
local repeater amidst such 
mutterings as * it's goi every¬ 
thing This lulJy synthesized 
2 meter FM transceiver operates on 800 channels Irom 
144-148 MHz with an RF output of 25 watts f 
YOUfi SPECIALI Buy a TR-74QQA ai $440 00 and 
receive a 1525 EM Drake encoder microphone at no 
charge ($50 00 value) 


A DIVISION OF JREVOSE ELECTRONICS 



4D33 BROWNSVfLLE ROAD. TREVOSE, PA 19047 


CALL TOLL FREE 
FOR QUOTES 


800-523 8998 


100 


W 
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RATES Non-commercial ads 10<p per 
word; commercial ads 60<p per word both 
payable in advance. No cash discounts or 
agency commissions allowed. 

HAMFESTS Sponsored by non-profit 
organizations receive one free Flea Market 
ad (subject to our editing). Repeat inser¬ 
tions of hamfest ads pay the non¬ 
commercial rate. 

COPY No special layout or ar¬ 
rangements available. Material should be 
typewritten or clearly printed (not all 
capitals) and must include full name and 
address. We reserve the right to reject un¬ 
suitable copy. Ham Radio cannot check 
each advertiser and thus cannot be held 
responsible for claims made. Liability for 
correctness of material limited to cor¬ 
rected ad in next available issue 

DEADLINE 15th of second preceding 
month. 

SEND MATERIAL TO: Flea Market, Ham 
Radio, Greenville, N.H. 03048. 


MICROWAVE POWER METER. Sperry 66A1, similar to 
Hewlett-Packard 431B. Good operating condition, 
$75.00. Gary Gleicher, K2ZSZ, 241-20 Northern Blvd., 
Douglaston, N. Y. 11363(212) 423-1906 evenings. 


MOTOROLA HT220, HT200, and Pageboy service and 
modifications performed at reasonable rates. WA4FRV 
(804) 320-4439, evenings. 


51J3 GOOD CONDX. $275.00 — W6RQZ 1330 Curtis, 
Berkeley, CA 94702. 


SPECIALS — Triband beams: Wilson System 1 $198, 
System 2 $159, System 3 $130; Cushcraft ATB-34 $187. 
2m Handhelds: Wilson Mark II $205, Mark IV $229; 
Tempo SI write. MFJ 15% off list. A&A Autodialer $78. 
Hustler antennas, Telex headsets, Taylor antennas in 
stock. Tower specials: Write for flyer. EGE, 2410 Drexel, 
Wood bridge, VA 22192 (703) 494-7949. 

MOBILE IGNITION SHIELDING provides more range 
with no noise. Available most engines. Many other sup¬ 
pression accessories. Literature, Estes Engineering, 930 
Marine Dr., Port Angeles, WA 93862. 

FOR SALE OR TRADE Excellent Kenwood TS520 
transceiver and MC50 Mic. for good Atlas 210X or 215X 
with Atlas ac supply. George Konnick, Apt. C-5, 1750 
West Main Street, Riverhead, New York 11901. 


RECONDITIONED TEST EQUIPMENT for sale. Catalog 
$.50. Walter, 2697 Nickel, San Pablo, Ca. 94806. 


HAM STATION EQUIPMENT plus test equipment. Send 
SASE to Len, W1ZTL, 22 Abbott Rd., Waltham, MA 02154. 


VERY In-ter-esMng! Next 3 issues $1. “The Ham Trader”, 
Sycamore, IL 60178. 


HAMS requesting our famous “SHOOT THE BULL” QSL 
card, send yours & SASE — K4NBN, Box 23413, 
Jacksonville, FL 32217. 


QSL CARDS 500/$10. 400 illustrations, sample. Bowman 
Printing, Dept. HR, 743 Harvard, St. Louis, MO 63130. 


FOR SALE: Heath 1680 Receiver. $150.00.1 ship. Richard 
Nendick, Star Route 2809, Winnemucca, Nevada 89445. 


ELECTRONIC BARGAINS, CLOSEOUTS, SURPLUS! 

Parts, equipment, stereo, industrial, educational. Amaz¬ 
ing values! Fascinating items unavailable in stores or 
catalogs anywhere. Unusual FREE catalog. ETCO-012, 
Box 762, Plattsburgh, N.Y. 12901. SURPLUS WANTED. 


75A4 with 2.5,1.5, .5 and .2 kHz filters and various modifi¬ 
cations $400; CE100V fair condition, $195; CE100V with 
factory 160 meters $300; General Radio 916-A rf impe¬ 
dance bridge $150; Nems-Clark 108-E rf phase monitor 
— (803) 237-9212 or 5115 Parker, Pawleys Island, S.C. 
29585. 


CANADIANS: 1,000,000 surplus electronic parts. Hun¬ 
dreds of fantastic bargains! Good deals on Yaesu & 
(com. Free catalog. ETCO-HR, 183G Hymus Blvd., Pointe 
Claire, Quebec H9R 1E9. 


FREQUENCY ALLOCATION CHART. See how the entire 
radio spectrum is used. 2 kHz to 200 GHz. Send $3.00 
Collins Chart Co., Box 935, Coronado, CA 92118. 


PORTA PAK the accessory that makes your mobile really 
portable. $67.50 and $88.00. Dealer inquires invited. P.O. 
Box 67, Somers, Wise. 53171. 


SOLAR PANELS: 10 x 20 inches on 1/8-inch fiberglass, 
covered with potting compound. 32 cells, 12 volts — 500 
mA. Cosmetic rejects, electrically perfect. 10 units only. 
$90 ea. J. Zubrecky, 11609V2 Friar St., N. Hollywood 
91606. 


STAR-TRONICS monthly picture flyer is full of parts and 
pieces for the builder. Cheap. Quality. U.S. only. Star- 
Tronics, Box 683, McMinnville, OR 97128. 


Foreign Subscription Agents 

for Ham Radio Magazine 

Ham Radio Austria 

Ham Radio Holland 

Karin Deber 

MRL Ectronics 

Postfach 2454 

Postbus 88 

D-7850 Loerrach 

NL-2204 Delft 

West Germany 

Holland 

Ham Radio Belgium 
Stereohouse 

Ham Radio Italy 

Brusselsesteenweg 416 

STE, Via Maniago 15 

B-9218 Gent 

1-201 34 Milano 

Belgium 

Italy 

Ham Radio Canada 

Bo* 114, Goderich 

Ontario , Canada V7 A 3Y5 

Ham Radio Switzerland 

Karin Ueber 

Ham Radio Europe 

Bo* 444 

S 194 04 Upplands Vasby 

Postfach 2454 

D-7850 Loerrach 

West Germany 

Sweden 


Ham Radio France 

Ham Radio UK 

Christiane Michel 

P.O. Box 63, Harrow 

F-89117 Parly 

Middlesex HA36HS, 

France 

England 

Ham Radio Germany 

Karin Ueber 

Holland Radio 

Postfach 2454 

143 Greenway 

D-7850 Loerrach 

Greenside, Johannesburg 

j West Germany 

Republic of South Africa 


TELETYPE EQUIPMENT for beginners and experienced 
operators. RTTY machines, parts, supplies. Beginner’s 
special: Model 15 Printer and demodulator $139.00. 
Dozen black ribbons $6.50; case 40 rolls 11/16 perf. tape 
$17.50 FOB. Atlantic Surplus Sales, 3730 Nautilus Ave., 
Brooklyn, N. Y. 11224. Tel: (212) 372-0349. 


HEATH SB-620 PANALYZER $120, Precision E400 signal 
generator $85, Sencore CA-122 color analyzer $40, RCA 
7" scope $30, Triplet tube tester $20. K6KZT, 2255 Alex¬ 
ander, Los Osos, CA 93402. 

MANUALS for most ham gear made 1937/1970. Send 
only 25c coin for list of manuals, postpaid. HI, Inc., Box 
H864, Council Bluffs, Iowa 51501. 

NEED TECK MANUAL for Wave Analyzer, Model 161A, 
Sirra Electronic Corp., Menlo Park, CA. Send reply to 
Charles Scholten, 1313 Marshall Street, Manitowoc, Wl 
54220. 

POSI-CHECK: study guide and self-test to aid in passing 
FCC exams. Same multiple choice, flip sheet, question 
and diagram form as FCC exams: IBM sheets for self¬ 
testing; keyed answers with explanations. Expertly 
devised to cover the last material released by FCC for 
current exams. Same day service. First class mailing 
prepaid USA. Check or money order with order. Novice 
class, $4.95; General, $5.95; Advanced, $5.95; Extra 
Class, $6.15. Posi-Check, P.O. Box 3564H, Urbandale 
Station, Des Moines, Iowa 50322. 


WANTED — Swan 510X Crystal Oscillator. Ned Wilde, 
W7DMH, Box 808, Arco, Idaho 83213. (208) 527-3037. 


EZ deals are the best! Try me and see for Yaesu, Drake, 
KLM, Swan, Cushcraft, DenTron, VHF Eng., ICOM, CDE, 
Hustler, Wilson and more. Call, see or write W0EZ, Bob 
Smith Electronics, RFD 3, Hwy 169 & 7, Fort Dodge, IA 
50501.(515)576-3886. 


FERRITE BEADS: w/specification and application sheet • 
12/$1.00. Assorted PC pots - 10/$1.00. Miniature mica 
trimmers, 3-40 pF. - 5/$1.00. Postpaid. Includes latest 
catalog. Stamp for catalog alone. CPO Surplus, Box 189, 
Braintree, MA 02184. 


THE MEASUREMENT SHOP has used/reconditioned 
test equipment at sensible prices; catalog. 2 West 22nd 
St., Baltimore, MD 21218. 


14 Pin DIP extender cable. 
36" long with MOLDED 
plug each end. Highest 
quality $2.00 ea. 





£■■■ 

6 for $10.00 



Molded bridge rectifier. 100 
volt PIV @ 2 amps. 45c ea. or 
5 for $2.00 ppd. 


Photocell — first quality plastic 
encapsulated. Dark resistance 
100 megohm; Lite resistance 150 
ohms. 20c ea. 6 for $1.00 ppd. 




Single RCA type jack. High 
quality factory new. 15c ea. 

8 for $1.00 


7 segment display FND type. 
Cosmetic rejects. Common 
anode .5 high. Real nice. 

75c each 



Jumbo LEDs. .2 inch diameter. Color- 
Red. Prime factory units. Not seconds or 
retests. 20c ea. ppd. 


4PDT Relay, 12 VDC coil, Potter 
Brumfield, 5 amp contacts, fac¬ 
tory new of course, a beauty. Also 
available with 24 VDC coil. 

$1.90 ea. ppd. 



Vertical Mount Trimmer Pots 
— All highest quality. No 
junk. 100 - 1000 - 2000 - 
5000 - 10K - 20K - 25K - 
50K - 250K - 500K Ohms. All 
have thumbscrew adjust. 
Your choice 5 for $1.00 ppd. 



Highest Quality E. F. John¬ 
son Trimmer Caps. Hard-to- 
find P.C. board mount. 
.5-11 mmfd. No junk. 

90c each; 10 for $7.50 ppd. 




SUPER-BUY - 5000 mfd. @ 
40 volt electrolytic cap. factory 
new and complete w/all hard¬ 
ware. $1.35 ea. ppd. 


1000 volt PIV 2 amp diodes . 10 ea. 

88 mHy unpotted toroids 5 for $3.50 

S0239 Coax Fittings.50c ea. 

PL259 Coax Fittings.50c ea. 


Transformer: 115V AC Primary, Secon¬ 
dary 17-0-17V @ 7 Amps. We tested 
and find good for 10 Amps intermittent 
duty. Ideal for 2M rigs! $8.00 ea. ppd. 


ALL ITEMS PPD USA 
SEND STAMP FOR LIST OF BARGAINS 
PA RESIDENTS ADD 6% SALES TAX 
FONE 412-863-7006 



ull.Electronics 


12690 ROUTE 30 

NORTH HUNTINGDON. PA 1S642 ^ 
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2m Linear Amplifiers & 
O ul X Regulated Power Supplies 


SMA 100 2m Mobile Linear Amplifier 13 6VDC 
Solid Stale, Strip Line construction FM or SSB 
515w input. 75 80w outpul 25 watts mamititrm 
drive FM. 20w P£P SSB 100% Duty cycle VSWR 
protected No luning LEO indicator 4”w * 9"d 

SMA 100 (5 l5w input! . 1149.00 

SMA 101 U 5w input} 179.00 


SPA-100 Combination 75w 2m linear 
and HA Power Supply Use as 3 self-contained, 
110V Base amp or separate HA 00 supply 

AMPLIFIER SECTION: For 2m FM or SSB All Solid 
State, Strip line construction 15w input, 70 80w 
output 2$w maximum drive FM. 20w REP SSB 
100% Duly Cycle VSWR prelected No Tuning 

POWER SUPPLY SECTION: Adjustable 3 14V0C. 
1QA continous. HA limit. Voltage and current 
meters Overvoltage and short protected 

SPA-100 tS I5w input) 1299.00 

SPA-101 (l-5w input). 329.00 


Power supplies designed for precise regulation 1C 
regulator Automatic current limiting, overvoltage 
and short protection U5VAC input/13 6VDC out 
put Metered models are variable 3 HVDC Availa 
ble with 10, 20, or 30 AMP CONTINUOUS rating 

SPS-10M 10A Metered supply 1105.00 

SPS-10 tOA (unmetered) 84 00 

SPS-2QM 20A Metered supply 139 00 

SPS-20 20A (unmetered) 119.00 

SPS-30M 30A Metered supply 157.00 

SPS-30 (unmetered! 135.00 


AMATEUR ELECTRONIC SUPPLY® 
4828 West Fond du Lac Avenue 
Milwaukee, Wisconsin 53216 
Phone (414) 442-4200 
CALL TOLL FREE: 

(800) 558-0411 Nationwide 
In Wisconsin: (800) 242-5195 

Branch Stores in 

Wickliffe, Ohio & Orlando. Florida 


CLUB CALL PINS 3 llrfes 1V* x 3Va $1 55 each Call, firal 
name ana club Colors black, blue or red with while 
letters. (Camlog' Arnold Llnznm. 2Q4 ^ Linden Street, 
Ridgewood. N V 11227 

AUTHORIZED DISTRIBUTOR F9FT Anltinnas, 
Microwave Modules. RIW Products new landem reflec* 
(or, 19 clement 432 MHz Yayi — Radio Clinic — N2MB 
(formerly WA2B!"Q 212 327 4952 


MICROWAVE low noise TWT preamplifiers tor 
salellitc/amateur bauds, 2.0-4,0 GHZ passband: 25-30 dB 
gain, 110 voli SO Hz power TNC conneciorsi used units 
tested okay Put sold as is: 4200 plus 14 shipping M. 
Muraoc. 5511 West Jerelyn, Milwaukee W( 53219 

TEST EQUIPMENT CATALOG listing used Teklronix HP 
and GR equipment at bargain prices PTl. So* 8699, 
White Bear Lake MN 55110 Price 11 00 refundable with 
first order 

TWO METERS: TS-7005F wilh warranty. $525 HIM 
160BL, 1150. Two 11 element beams with leed lines, $40. 
K2POF, Dick Corp, Clifton Park Road. MechamcwNe, 
New York 12118(518) 664 7507 


BUD OER WISSENSCHAFT Swap or sell Have All 
copies Irom number one lo present o( Ibis fan fast no Ger¬ 
man scinnlihc magazine Alt in exemplary condihon 
Sen gel, 8181 Turin Road. Rome. N Y 13440 

STOP LOOKING lor a good deal on amateur radio equip 
merit — you've found if here — af your amateur radio 
headquarters in The heart of the Midwest We may not; 
have a loll free number but we’ll save you more In the 
long run* We are factory authorized dealers lor Ken¬ 
wood, Drake, Yaesu, Gollms. Wilson Ten Tec, Alias,, 
(COM. DonTron. MFJ. Tempo. Regency,, HyGem, 
Mosley, Alpha. CushCrafl, Swan, and many more Write 
or call us Today tor low quote and try our personal and 
friendly Hoosier service HOOSIER ELECTRONICS, PO 
Box 2001, Terre Hauie. Indiana47802 (812)238 1456 


COLLINS KWS1 1600 Hallicraflers SXIOIA $100. excel 
lent condition. WGIJLL (213] 347 3058 

BUY-SELL-TRADE: Send $1 00 tor catalog Give name, 
add re ae and call letters. Complete Stock of maior brands 
new and reconditioned amateur radio equipmeni. Call 
tor best deals. We buy Godins, Drake, Swan. etc. 
Associaied Radio. 8012 Conner, Overland Park. KS 66204 
(913)381 5900 

WANTED — Radio iranscriplion discs Any size or 
Speed Larry. W7FI2 Sox 724, Redmond, Washington 
98052 

TUNGSTEN CARBIDE CIRCUIT BOARD DRILLS 12 

assorted Sizes for $3 95 ppd L R Design, Bo> 41, 
McMinnville, OR 97128 

ELECTRONIC EQUIPMENT HOTLINE Is a classified 
advertising newsletter lor professinn.il, industrial, and 
Surplus elec Ironic equipment Subscriptions l&year, 
ads 50«/word P G Box 4766. Dept HH, Panorama Cdy. 
CA 91412 

REPLACE RUSTED ANTENNA BOLTS with stainless 
steel Small ouanbiies. Free catalog Elwick, Dept 313, 
230 Woods Lane Somerdaie.N j 08083 

FREE CATALOGS: P C boards from youi artwork or 
favorite magazine Also parts and kits Hagck Elec¬ 
tronics, 1928 Fairacfes Ave , Pgh . PA 15216 


DESKTOP CONSOLES, ultimate Operating convenience 
Free brochure Thompson Electronics. PO Box 363. 
Westfield, IN 46074 

LAB TEST EQUIPMENT, bargain prices 5ASE for flyer 
TDL Electronics Bov 9674. Kansas City MO 64134 

HEWLETT PACKARD 10 10 525 MHj. B654B AFWFM sig¬ 
nal general or — 10 to 525 MHz 5303B/540QA Iregunncy 
counter with baitery pack — Motorola S-1323A deviation 
meter Ail manuals. Sell as package — $5200 value, all 
like new — asking $4000 ftobnrl Walker (216i B35-Q494 
1625 Dover Center Rd Wesllake, Ohio 44 MS 

S8303 HEATH All Mode Receiver Mini with matching 
Speaker $250 00 F P Pursell. 22 Fairlane Harbor. Yero 
Beach. FL 32960 (305) 569 0917 


RTTY — NS-1A I'LL Oemodulaior W7T $26 95. kit $19 95, 
board only $4 95 Bandpass active filler 7125/2295 Hi kit 
*11 95, Wrr $16.95. All postpaid SASE Tor info. Nat SUn- 
node Electronics, Tavares, FL 32770 


SIGNAUONE CX-F OWNERS! Please help a young guy 
In Sweden find a CX F Speaker Will pay good price, Also 
interested in any other Signal/One CX-F equipment. 
Hard to find anything m Europe Send letter io Pc lor 
Uur t SM3HUA. PO Box 3005. 2 87100 — Hernosand, 
Sweden 


DRAKE TR 3 STATION, mini, ac, dc, $400 Paul Wallis, 
Box 922, Guemetine. California 95440(707) 869-0578 
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RF DIRECTIONAL WATTMETER 
with VARIABLE RF 
SIGNAL SAMPLER - BUILT IN 

IN STOCK FOR PROMPT DELIVERY 

AUTHORIZED DISTRIBUTOR 

I Webster 1 

associates 

115 BELLARMINE 
ROCHESTER, Ml 48063 

CALL TOLL FREE 

800 - 521*2333 

IN MICHIGAN 313 - 375-0420 


GERMAN DEALER 

! m looking lor a wholesaler or manu¬ 
facturer of transceivers and ol all other 
accessories for Amateur Radio and CB 

II you are interested in direct export to 
Germany, please send us your pro¬ 
posal 

1 am also interested in taking charge of 
an outlet, for example a dealership 
carrying your items, il possible with 
your participation. 

Amateur und CB-Funk 

OrtenQerger Sir 58, P.0.8 2226 
D 7600 OllembLif g. WesI Germany 
Karl Gauchalla*, OF 9 UK 



The Unique, un*; uf Lind, jwr^nnjli/td 
‘ A R U- UNITY RING \ 


Yuuj til] letter*. Yuur identity. Mad* jua lt>r you. 

Croup III WB2U I VVBZLLh and WHZl HC di“,i>;ne.l 
thh brjutil ul 10 K.irjr t.nlii nnii Wt-jiim.' lI nur pttfa in 
ArriJirur Rjdiu Wv.u ihi% rmn of thi'miliun 
j ir d with youT call lettiM-sand ^ymhuliimji (h*- iiti aI jtuI 
p rau d (r,i1 1 T ni[y Lit Am.tleur Rjdki Wr irivitf ynu h‘ i U5l- 
jur lull tutor hnnliui 1 ’ hi nil Ifit- rcuublr rw|; sini 
i ■ ,m ■ M.iiuij. tlrtfni tifilLIp III SaleK l - l> 

JAL Mi.ri K. Uriit 35 I O hoc .TSO 

U„|f Nwk. N Y 11362 j 


january 1979 


More Details? CHECK-OFF Page 118 
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ELECTRONICS 


7400 TTl 


Yrrf ■■• iiiiiii 

mum n V 

1 ft 5*r47)N ft SNVIIW** n 

ill Wm Y, HHHIK XV 

M ' Ji .'-I ."jH |ft 5NFJib7N 1 » 

i« wwift n whim* « 

1ft Vl-J-'Jfl |(D « 

70 *A;4fyjii » I? 

'ft INHAvN ft SJyf49£M I 71 

ft U*7*IW &9 WftlflH ■ ft 

?ff »7 cun tb Win?* i» 

;n ft s* 7 *I 7 ?n ids 

1R 5*i,'«fti 1 75 Vimilk ■ 71 

rt lyufinx 4* smut* m 

71 S*.‘iBTfc W M^P.’S* ft 

U . iftHfc'* ft I W4F7S#* ft 

rg SN.'IIH 41 !W7*t7ftl 7ft 

ji ■..%,'i jnn 44 :.M.'ftir«N i ft 

;i $*7 i*m ». s*^iw» n 

X f» ?* 74 iAi*| 1 ft 

?ft surttPvi -mji PiMicn ri 

ft WtlWIfc 94 Sb7* FM+i I 31 

35 MHtOflt Ji WMItP 9 *4 

H SAM (OH » AMlHM *«■ 

79 5 lf? 4 iifcN 1 ft WiHiMff 9 * 

■4 SWHUW 91 5*17110* 9 74 

Tft UrMTlM W SA74l*iA I 74 

TV 4ftHl71N 45 SW-^W* ft 

■’ll 5N?*l'fSA fti S*)7*1W*» 4ft 

74 SHtrftlJi!* *q , *,'*lWh *9 

.“4 stiri ntt rft Wtiftn W 

,4 tWftiWft .1 PMtwt m 

70 SJftj/ftlftlN Tft SHfttllN Ift 

ftft MTtl m tft lift 

■ft 3 * 74(414 7 ft WHWN 9 Ift 

*| WtiM t » 5A74&MO 4 ft 

iNriiciM ft MdftKli 9 ft 

ft VN.'IU.'+i | ft H(74JrUl 7ft 

lift IHTIMlB in ^‘U'lTftTW ?IS 

it ’.hnkyft lift 'i*7*7BU* Ift 

ft ¥DTI|i1* 4ft mWPVM 

JO Whitn is vi 34 l*wi m 

u 'iX-iiiu ii hHtvm w 

TiJ 4 *? 4 ( 14 N fi HH 74 JA 7 N It 

TV *74141* n »M>PI w 

35 StaftMH 71 vnriHi»i i ft 

M 4*71 >4711 54 WNUft l.ftl 

too tti chwnim onto* 74 % law *c» tmnnnJ arfor 


hS 1 - 1 * 
*■ID'H 
■*? 4 T|,-h 

W.'lWft 

Sh.'JO..* 
vN.'ill N 
$W 7 * 0 Wf 
WHfMN 
* li{A 

1 mx 

SHill.l 
5 N II m 
in Tilkh 

inun* 

■A Ji * 
5 J* 7 €M*r 
■H I l+l 

sn»?4N 

VN’CVl 

HUM 

vnfu.Ti 

Snhm* 

'A -1 - A 
■** * + ; H 
'*.’ 141 * 
1 * 71 V* 
4* +.W 
A H* 
-. 49* 
AH V 
V* 44* 
'*■'111*1 
A lift 


I CM CHIPS 

cvns Preoiwi ’imer 
cMtjg 110 Mq|j«j1£|i l-'t, 
Qicrtitor Conti olliM 
Sfvrn DftUOl 0 »uii|i> 

cm* Cumu 


icwrijas 
lew .7* 

K;Mi70r 

<cvi7?ias 

iCWTOft 


HMDS READ ONLY MEMORIES 

r?M ix : *SCII Shihe-d * 101 ^ 9 ^ 
ITS H 'I X ' Wil-I SvrtitHU S iJ lc 1 u'r. 
178 K s X Jktpluvijfliiiif COfllrQl 
CJllilJttflf IrfHftkull.l 


w,mvi 

WLMIA'I 

UCM6475 


MISCELLANEOUS 


uuiu Lo* Viliirf bi W I^JI 

'■* Irtung ii^u Ull' 

Si igif S*'!.-. 1 nnq Rf*A*li>l 
Clival* lH 11 Pint*. 

H ipwl [ 77 Vim 10 11 F-'ii'Kjhn 
Ftifiro [ljutnotfin Qplp -«Mcii 
fi* fr«| L’rfntulgi 

5 MM ? 0 F' 1 » MOS tlCKi Jri-r?! 

?7~ thj nmri -JwUi ft 'TtW HxU-v tfno 

rv Umiri fym Onwrjlar 
*': D-aii rr p M 1 ngie hwl» 
ih Omit * ti Covnri# 5n 


UOtlCN 

IM94CJI 

TLlSK-P 

1ICM 

9VW 
4NJ1 
Hhyj71V 
OS003SCH 
’ll .wlc 

Muraa 

MWMlll 

loud tn 


DISCRETE LEDS 

TflD' Hi 

rci«H ttn 4.11 

*ci^ vwi *11 

XOSBY jTfiHj* 

xr:SS*C dui Alt 

m «« 

KC??fl r«J ill 

KCTTC gw ASl 

¥C77V rtUv> 4 *T 

iJr di 

wioe itd -*111 

rill 

MV^O 1 Ad 6l< 

MHA REQ tin 
f ril i‘it‘ 1 ' 6 ' tut 
ill 


TlMtX n«1 

LtOUlO CHTS1AL DISPLAY 

I i[ I.EJ IflCCT 


IJ5' At 

1C.W rrl 

sr.?tMD oritii 

1£C?09» 1^1 ft* 

m on 

SCSftfl PAt 
^Ci?W fliwi 
«CS7E.f vim™ 
HC5T&L CUFir 

IK dii 

XC111R rot 
XCIT1G gr-en 
XCIT1Y *k-«i 
XClllC [Air 


11 Ift 0*1 X ISO LIT I 

pTkoto liinmltv Otntl luldtv 
■ 5*nt 4i WCi 2 V *Hn> 

imt 


SOOtlO OENtRAJOH 
4 ^ 4 +erUn Comfrii* SvuA 3 i 
1r.*i' L io#i P^qgnmmitk 


A nil. I I IIAklAi II K'l 

F M 111 1 t + AT V + 11 , 

1 (W ^ " JV AA6.T. Alii 

i'ICuH itt quNH| 11 ■ JM 

T10QI Tfimminof S Ml 

ITOg IA HtllKtot 1.21 


Vftfll-H 
Mr Mi* 
* 44 tn 

.+. +■ 1 

*744* 

“iNtlilli 

Ml'llxA 

m. IJ-li 


TV GAME CHIP AND CRYSTAL 

IV J.tyxi I MHf ftl WM 7 ClrilJH icn*. \ r>yfUl 

HUivdft. seoif cliTlHiir t ajnw. HMt MIKT infll*!V He 


KfijjiJCP 1 

XR 2361 1 25 

XA 2 SM 170 

XA ?567 7 « 

XRJI 03 1 75 

■FM136 I ?5 

XflftiSl 7 A 5 

ItAtHH 1 11 

1 FH 70 ? 4 fiO 

XW? 1 ? 205 

Alum r li 

JIM’ll I 11 


tftTDi 13 Ifl 
lfl?!0 1 10 
XR 315 1 W 

rnwo I 55 
Xfl 1551 I SO 

KRllt « 

xr»;cp 

XR 5 &TCT 1 25 
X RIJ 1 OP I « 

k+t> JiJul* 3 05 
XRIltfl I 1 ft 
XRll« 1 34 


DISPLAY LEDS 


JE 770 &KA H B 
JE 220 WD 19 95 
slR iflOO 170 

4FL??» * 1C 

x tami 191 

*rj:vih 4 ?o 

XH?™ 1 7i 

XH7211 5 21 

JdfLZ217 1 B 

XR 2210 3 O 


*ici in+i fdumit m nua 

' ft 41 Ml HJXJ Owon i»v* ■« * i Vii « 

* ft MA+i +.7ID DS^*K)fi UftAdt Ift* U it wl’ ft 

74 UuhTH u¥+. 'i ’i L^en^v +K? I l«4 ri 

1 ft Ml* Htu Dprrrm I nk -t 3 Vffl ftft 

+ n c^nT^, cmuN kni wn ft 

ft rn (411 Ci > | ir * > iImw in • 1 wq ft 

W DL'M CB^TTflo* tJOptN+«» W0 ft 

t n. tn rgr *■*-* -m mo w 

» w tjt CorFlWl. Ciftaix F *9 MU 1 IV 

H Jkfil Cwmivk Anw+I'■) M0 > 74 

W 1 A 7 ft Con-w +*i * * ilfl t 13 

R DtM 7 Carvw- JMoft +td Rd Mt 

ft III F41 CvmiDit LMruhk +m - I n w t +u 

ft 01 ?4fl (.Jtftndi Ift MO F IV 

ft OlHS (jOMIWI LftHA r«d tlD IV 

ft 9*071} CNtnftp+1 CJWp* 7W M 

ft IWJ&I CBWnWiUmil 'I 1ST ft 

« tmifiit can*** tune* ji: rv 

ft 9M.W31 rc^™- C*f+—hi F V I w. ICA ft 

ft 9 *11403 CrfWPwW^' vk> ft 

ft HMJ .rria C«mtMMlKl MO 1» 

ft **Y& MEW Co-rwW AiHiOi 40 K)|i 7 FQ 

ft iflflX’MQ l>W +M rifw 7 H4 

ft Mi 7 tUD i. r 0*1 worip M» It n 

in He* n® «i ■so? OmMHOi' +1 ft 

ft VK7 7TEM. OrffiftOf EMMif+ff . ■ 9) N» l| M 

w wit rm i.: s^i EsEN' 94 M.iPt+-*« ww 77 w 


74 COO 


" 1 C. I Ft 1 
<iH 
"ic + rj 
■+C >*7 
■itfri 
ricm 
r*Ct. y . 
MCV 7 J 
i'^TI-V 

■icwt, 

«09s 


'HOCi 

Ttrlej; 

’iCOJ 

}«:» 

r« 9 fl 

7 K 91 

t *CA 
.'ifjo 
t*Cl 7 
ftC«t 

711 , ',1 


was 

ncid 
H »1 
7 iCft 
HCTV 7 
7 KIM 

MC941 

■ 4(947 

■KIUI 


RCA LINEAR 


CLOCK CHIPS 


CALCULATOR 
CHIPS DRIVERS 

uVFrTV UR 

uui7m ;k 

Wftvi 1 gp 

FiliUr.-. 9 on 


MOTOROLA 

UlTIKML 

ue uw i 
Mcnm 

WCTK 'If 
MCJK19- 
ME. ifl Mu :**i 1 ,1 

HC*4*DP 

UCHH4I' 


C«fl 9]7 

fCWJi 

LAJa!4’ 

HAteitr 

CAW* 

c*»w 

. in..'. 

bam 

CAJVil* 


,J 15 O+JritfN i iU 

: 4i wan ' w 

m umm* «a 

1 14 (JLiom "f 75 

I W DU'Ml I U 

175 CJUi«1 I n 

1 » DUttnl " 74 

14 7 'AHil I H IV 


SCR AND FW BRIDGE RECTIFIERS 

15* ■ bChiTNiwti 


ClMti Vj 

t(l*Wlfe X 

vp'jM. 51 eg 

mar b 1 04 

115 ft H'M 

tddl I 74 

wit 1 n 

44+1 1 n 

TfftiB 11 on 

:*t/iw : 1 nn 

1+flW 

miun 4 ■'» 

+ w. ■ 1 AO 

7%/KlV 1 F Ni 

TV*,** i 1 Otl 

t«Vv.v v F ft 

F+riii 11 da 

.' 9 | J V> 4 1 rid 

^■NO' 4’t W 

IBB? 4 im ! t m 

7*7075 5.1 03 

U.H T 444 I 75 


Uno 

w TNin'' 
1 si *|>W 
> 1 yv 7 t**}> j 

i.lUO 7 »H 173 
1 F'.n VHlTft 
1 ' » +Til7W 

* I 00 7 FH 4 C +1 

4 F ft 

4 > Id TVIIG,' 

V3'm TNI+JI 

4 '■ ft WB 

5 r ft .**WJ« 

4 1 « TTIHi: 

4 9 EW JffMM 

4 ' V, >Wffl 

4 9 ft .’ 9 ( 4 ' 7 i 

4 i ft Will u 

hh PV 1 -. 11 M 
• ft mi tx 

;5 ditum 
I ft 'NMId 

'■ r 


■num 

;* >>i: 

*1 m 

'51V.I 
f+nvk* 
P*>WI 
tr, j . ^4* 
M 1 " , T 

.11 ' II 

3 M 'i-M. 

7 * 9 'OS 
UP?, LT. 
.-!>il - 
Ul- -fflu 

Wlfot 

7 NJ.HH 

,'*ir u 
ItUtTSA 
'* 1”7 
.5fl|" 1 
V + ■ 


CORNEF 

V Tf iv 


APACITOR 


1/4 WATT RESISTOR ASSORTMENTS - 5% 


Ater 1 


rt SM 4 


ASS t C 


ASSl 7 Six u L M V W M 

ASST. tlH Incluots Htfsisioi At^ortmRm ,1 .' 1 350 PCi 


*J Nil 

I '1 wv 

1 F5fF¥ 

I ■ 74 * 

MJ-TSIl 

lOftv 

x w 

.*? 4fll 
9 • . 

I-* "dV 

1 M 1 .M 3 

ion 504 ' 

770 . 71 V 

JHllfTp 

ira.Tiv 

lOW in', 

Vi IT ItM 


-US Fundi Only S|ifc Shit+n 2St 

All It 6* 1 Sd L*i T ix 19 T9 Ci ipif+a Ava 11 abut—SflKd 41 ■ Ham p 


PRUNE' 

orders 

WELCOME 

(41b) S92 ttO!U 


V I// /)«/)/ W J / / ( //iVA/( S II <tH! putt)/ 

IU 2 T HUWAlia AVlNtJf. SAN CARLOS CA 94070 

Advertised Prices Good Thru January 


DD+OlC 

CD40Q1 

fi 

n 

C/MOS 

LD*flri> 

□Wjri 

n 

COMOT 

Ji 

GLMOft 

ft 

CfHflj; 

4* 

(Cufti 

i ro 

LtMftTV 

I >9 

tUHfll 

1 IB 

DEMa+F 

74 

tu+aw 

IB 

(Mfti 

71 

ftM-PI 

It 

Lfl 41'pi 

« 

am*' 

VI 

CiiMU 

lb 

CD-KM3 

t t» 

■uainii 

H 

CtWM'l 

n 

OHMi 

+ ft 

aftm 

} tj 

CtHriiJ 

?5 

CP1W7 

■» 

i*. 14.i'n 

ii r, 

W1 

rt 

(CI4'M> 

ft 

4HII4ir? 

lift 

fiunii 

4 » 

qiUMI 

ft 

w; 144II 

l*R 

C040>4 

1 It 

n)**M4 

9 ■'* 

UCF1194 

4 ft 

CHoH 

*1 

clvkm 1 

?*i 

MC 14*11 

191 ft 

([Mil 11 

* i» 

HMlMI 

1 B 

UTM.Mli 

!"» 

CM Q141 

W 

CfllCl'J 

ft 

94-1*40? 

ft 

(turn* 

II 

nmpii 

n 

Ul.liy.,' 

91 VI 

OMAN 

i It 

IJMV4I 

1 

Ut+ftBi 

1» 

0 l 4 !.i.f 

1 ft 

UM05) 

■ 9« 

CD1W 

3ft 

OH*'.’ 

1 ft 

Lv9+tn* 

7ft 

CWMri 

1 ft 

(mifi 

75 

OJ4»H 

w?4 

CIM411 

1 Vi 

PtMa’i 

*ri 

CSMNi 

t Id 

OMVI5 

7ft 

CO40P5 

?3 

fWfti. 

A> 

CCH41* 

1 ft 


775 

t3*urt 

ft 

CfM-L’O 

l ft 

(DWi 

Ift 

UMQM 

<4 





TELE PHONE/KEYBOARD CHIPS 

ft 

AY' 5-9100 

Pu 4 ll Rurlon It+ftPi’i'ir Ir'Jlftl 

JH 91 

AV- 5 - 9 ?IX} 

AY 5 «iXF 

RMWrtoiy L'rviiiei 

CMOS Clvrt i+rru'il'ji 

mm 

AY 5 23 TB 

RPftHjjiil Incndet Hit 9 ., 

U 'ih 

HOaifiS 

KfttlMIP Inc Oder t(j MffS. 

r si 

?«*?? 

KeytxMFIl 1 ncodir r+j * rys i 



i 71 

HR 

» i® 

V 

» 

is 

ft 

37 

H 

15 

Ml 

41 

«■ 

41 

y> 


ri? 

At 

•n 


11 

i ni 

i ft 

i 14 

1 VI 

i« 

1 » 

Tfl 


47 

1 m 

i ffl) 

» 

t r ,4 

1 4 Q 

7 ft 

F 71 

t 48 

t *4 

i ft 

tl 

1 

1 04 

ft 

ft 

' +(_ 

1 ft 

i ia 

9 49 

1 *4 

1 H 

i n 

1 W 

1 4 l 4 


FIV 

IUIDGR 

« r* 

H 

LINEAR 

LUTltN 

twrnii 

ft 

H 

IJMUMI 

« 

iknw U 

t 14 

uNITJiil.rt 

ft 

tuMiTUP 

n 

kuviq* 74 

i n 

kii'UN 

1 QO 

IU.M. 5 + 

ft 

1 UMDI 5 

9 ft 

i.MWM 

1 ft 

lU» 49 l 

9 00 

cU'MHF *, 

i« 

t UHiCN n 

ft 

mxFyt 

x 

iUM;|i I 

9 75 

i***** ilti 

n 

UUli-piP* 

14 

i.UJ 4 <M 17 

1 ft 

Ltf.'t.'N.n 

f 7 

IWJ'VCNH 

I M 

LUH 01 15 

r n 

lU'dlNTH 

X 

,Ui >*4 

■ 90 

WIJ;F If 

9 ft 

M Ml'A 

? 4 i 

19 ^V"M 

9 ft 

LU>* 1 H 7 * 

‘ ft 

[Mi'litCN " 

58 

lUJ+'lC* 

r ii 

utiyiiv 

rU) 

9 Jn:i»K 9 i 

■ » 

lU]rF 9 l H 

is 

L«.]'r*n 

1 » 

U(.l th'A 

9 ft 

l tl 117 H 

i ft 

lMSTIA 

ift 

iin*«u+ 

ft 

L **" 1 ■* 

e % 

FUli'VN 

1 no 

FMT 5 W 

I ft 

EUIUCNM 

■ V 

h M rrLJ+v 

1 ft 

UCi-MrlO 1 

1 ® 

Hi"* 

t X 

LUHUXN 

ri 

LU.'M 9 N 

1 ft 

lUc UK 1 

1 54 

Lunm 

i ft 

iU-ftaii* 

3 ft 

HIP.* 4 ? 

1 15 

1 U 3 fl 7 N 

9 ft 

lUIOliN 

t » 

iW 17 

1 » 

•rtvm 

*« 

mww 

9 ft 

Hi?.. + M+ 

t u 

H 5 II 9 * 

1 « 

,UI 5 ffi 9 b|VUFi *1 

UJ 7 .V FI 

i U 

M'ft 

Hi 

IUJ 59 J 55 

w 

It- r 74 

t 14 

ifliJin V 

tn 

iui%m 

1 75 

urtrat 4 

tft 

NtVMT 

t M 


M 

[if.niT 5 ? 

t ft 

vtna 

4 ® 

Klft* 

*« 

lULVIt I 

t ft 

NIMih 

4 95 

CM.' 415 CA 

*8 

III ml r.' 

tft 

W VVOM 

F » 

•'VliiLN 

» 

1 UT.VT «4 

1 ft 

NfttW 

H 

.' 444 JCN 

ft 

' U. 1 1 ■« 

ift 

niiW* 

H 

751 WCN 

1 * 

1*3201 74 

1 ft 

hrt 9 *ut> 

500 

I'WWfS 

18 

lUVM 4 

4 ft 

IfiAtl 

IH 

. r 4491 ttl 

31 

y -in, 

T OU 

'll vvn 

4 ® 

rWiVElY 

Ift 

kin >-m 

fl 

HtVhVVM 

t Mr 

r 54 Xih 

89 

iM'i.- 3 

T 14 

9 H 4 N 4 CN 

r 7 | 

754 9*01 

IB 

(»HJLX. 1 

1 14 

WUh'Vh 

89 

nc.*i» 

r n 

iWkW S 

1 M. 

Nt iuON 

* n 

4 HI 51 

4 ft 

IUM 9 V 1 ? 

1 95 

1 UT&KM P 

» 

i 4 r*iuk 

4 ft 

• u m* f 4 


l M 'W+i +■ 

ft 

ftCfiys 

i *8 

F 4 J 'ifll 

ft 

74 LS 0 DTTL 

7*151 U 
ri 45 I.H 

+. J d 

7*1 Vi- 

□ 

IlLSif 

VI 

7 IL 415 T 

¥f 

I 4 IS 0 J 

ft 

7*1441 

ft 

MUlM 

58 

mw 

ft 

711444 

ft 

ftLSisr 

to 

J 14 &K 

ft 

71*454 

ft 

? 44 SHC 

*1 

? 4 I 5 W 

ft 

tutft 

ft 

■'Itllll 

H 

FtLSH 

7 T 

’ll 571 

ft 

■' 4 ( 59*7 

W 

71 Lil'J 

ft 

MkSJi 

4 * 

'*1 b-lli.l 

P» 

Titrtii 

■ 

711474 

A 

MtAlt* 

ft 

74 *fSe n 

41 


If 

74 L 4175 


7*1414 

w 

HlMl 

n 

71141*1 

7 ft 

fit ■'.iv 

7 S 

HI 5*5 

H 

7 * 45.103 

ft 

Mi:,Yi 

ft 

MUM 

ft 

F 4 |£ltl 

AX 

r *l Ml 

ft 

I'nr.ac- 

to 

74431 ft . 1 

« 

:ll'+ 7 i 

ft 

7115817 

5 * 

-'*14191 

ft 

'*lSft 

ft 

HlSSii 

M 

-Hi Vi 9 * 

Ift 

-'ll :J 1 

ft 

M*St 9 

ft 

if tSift 

ft 

Hi U* 

ft 

7 * 14 % 

it 

MOft} 

ft 

r*a>j 

ft 

ntftor 

J% 

/ 447 L ?47 

58 

. 4 LU* 

ft 

7 * 1-4 908 

ft 

Ml HO* 

T ft 

IH.SJ? 

» 

Mt 5 l 97 

ft 

74143150 

ft 

1 74 L 54 U 

ft 

MlSlft 

ft 

F*L.Vf 9 

48 

1 "41 .1 

IK 

msm 

BB 

74 ( 51 *.' 

>8 

v 


.'*L 5 tl 7 

ft 

?iism 

49 

V 


rwiiu. 

JB 

■iiiirn 

1 ft 



OfODES 


.. i 

1 Il 4 <ii. 

TDtTI * 

1 if Ply 1 * 1*1 

met 

9 ? r 0 £ 

rrrt 

VOLTI 

Hr 

PNICY 

I 9 f 4 ®f 

>7 “TV l * 411 - 

<7 I ISC 

■ 974 * 

] J 

H»« 

* i oa 

lVOCM 

KW “IV i 4 U- 

13 i Of 

9 N?V 

4 1 

|.|> ii 

* i OP 

IN|rn> 

ij.fl l'IV T Au+ 

9 H ! IT 

997 V 7 

o a 

40 tfri 

* i rn 

9 M 4 I.XV 

riffll 4 ft 1 *M ‘ 

m .9 «i 

INflJ 

I? 

4 «Ph 

4 + PO 

iMOO? 

HVli C’i 1 49 i> 

90 9 » 

191 -M 

A * 

4 PP- 

9 r on 

lACMsOCJ 

M 


A 9 ft 

4 V 

IP 

*«Hi 

4 i » 

'IK 1 ** 

H 

9 Ui 

14 9 00 

i 4 .r» 

13 J 5 

*nt*i 

lit® 

! 914 ! V 4 

*5 

l!fp 

t? 1 ft 

9 «v 8 

1 1 

T’fV'. 

* 1 ® 

ii 84 ur, 

tl 

75 * 

tivt w 

ftiftv 

91 

W" 

t.l EU 

1 N 4 ?M 

5 5 

1 * 

?l 

IN 57 F 

M 

UDn 

JB 


ti 7 

1 ii 

ft 


* f 

Kft-. 

ft 

' 94 .'* 

ti 

+• 

» 

I 9 ,V’W 

1 f 

MCHi 

ft 

99 » 47 || 

17 

! ■ 

ft 

mV 1 '* 

f 4 


ft 

■WF 4 .:' 

17 

i* 

ft 

'Nv*; 

17 


ft 
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UNIVERSAL SOUND EFFECTS BOARD 

The SE 01 is a kit that coniains all the parrs 
needed to build a programmable sound eF 
lecis generator Designed around the new 
Texas Instruments 7544? Sound Chip the 
board provides banks of Mini DIP switches 
,md pots to program the various com bin a 
tions of the SLF Oscillator VCQ, No»se, One 
Shot and Envelope Conirols Another 1C is 
used lo implement an Adjustable Pulse 
Generator Level Comparator and Multiplex 
Oscillator for even more versatility The 3\ 
by plated PC Board features a prototype 
area to allow for user added circuitry Easily 
programmed to duplicate Explosions, 
Phaser Guns, Steam Trains, or an almost 
inlinii.- r ujMi|K j i i>l other sounds ilirurni h f js 
a muMitude of applications. The $16.95 price 
includes Assembly Manual, Programming 
Charts, and 76477 Chip specifications 
(speaker not included). Available from stock 
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ae GOOD TO YOURSELF through H UN Reward 
yoursflll with .1 new accessory or anienna or a new band 
□r a second rig or new flrst-striflQ in placement rig 
Here'S RUN'S harhai reward yOufseM lisl Accessory 
iceyeM ), tuner i ) r amp ( |,ol h « r i I, Antenna mobile I I, 
fined vertical i ). towor { J h other { i. A second rig mohile 
( ), GPP ( ), hernia special ( 1, A new band: 2 meters I ), 
higher ( i to duh moon ( ). Solid slate Hf lor your ARS 
[ 1 Wo can help you select from lop amateur equipment 
brands And will even mall a tong a "Thank You card 
from U to U (Ur anyone else.) Don't J>usl leave to North 
Pore Nick (or me Bunny} again R un In or pngio me 
telephone hells now to Radios UNiimiied, t?60 Easton 
Avenue, PO Bov 3J7 t Somerset New Jersey 0B673 
(201)469 4559 

OWNER REPAIR OF AMATEUR RADIO EQUIPMENT 

S7 95 postpaid K6RQ, t49t0 LG Blvd , Loegalos CA 
95030 

TECH MANUALS lor Govt surplus gear - S6 50 each 
SP600JX. URM Z5D. OS SArU, TS 173/UR Thousands 
more available Send SO* jeomi lor 22-page list VYJlHfj, 
7210 Roanne Drive. Washington. DC 20021 


Coming Events 

RADIO EXPO 79 Sepiember !5lh and 16th, 1979 Lake 
County Fair Grounds. Routes 120 and 45. Grays Lake 
Illinois Manulacturers displays, flea market, seminars, 
ladies programs Advance tickets 12,00 Wnie EXPO, 
PO. Box 305 Maywood. IL 60153 Exhibitors inquiries 
EXPO Hotline (3)2) 345 2525 

SOUTH SEND, INDIANA Hamfssl Swap & Shop January 
7. 1979 first Sunday aller New Years Day al New Century 
Center downtown by Fiver on U S 31 Oneway North 
jcro$$ from St Joseph Bank Building Half acre (u g?ne 
large room at ground level Tables $3 each Foodservice 
automobile museum and An Center in same bunding 
Four lane highways to door from a || directions Talk in 
Freq 146 5252 13 73, 3494 14799 39 933 3 84 24 
69 09 

ROCHESTER HamfesT K NY Slate ARRl Convoniion, 
May 25 27 Add your name to marring list Send OSL to 
Rochester Hamfest. Box 13SB. Rochester, NY 14603 
Phone (7161424 noo 


WASHINGTON Pacific Northwest Hamlest July 14 6 
16. HAM Inc , Bo* 70442. Sea I tie, WA 90170 


RICHMOND. VIRGINIA FROSTFEST II January T4 1970. 
Bon Air Community Center Sponsored by the Richmond 
Amateur Telecommunications Society Talk in 23 68, 
34 94. &2 simpler Technical symposium, drawing, home 
brewers contest 2 divisions, over IS and under Framed 
certificate to winner with the most Original Idea. Best 
Mechanical and Beat Electrical Construction FCC e*- 
ams will hr administered starting at iQ'00 AM To take 
e*am h mad Formd tOat feast hvedays pr tor to Fesi to ad 
dress below Commercial exhibitors by invitation only 
wrdn lor detiuPs Indoor Flea Market with onn table $2 60. 
Outdoor Frost Bite tail gate Si 00 Admission $2 50, 
children under 2 tree Richmond Amateur telecom' 
nnunications Society. PO Bo* 1070. Richmond. VA 
23208 


WISCONSIN The ?ih Annual Midwinter SwapTest will he 
held on Saturday, January 20, starting at ft 00 AM. at the 
Waukesha County Expo Center, Waukesha Food, beer 
and prizes Directions MM lo Waukesha Co P. soulh lo 
FT. west to F >.po Admission: SI.50 advanced. S2.50 at 
the door Reserved tables S3 GO (until January 12} BASE 
Please Write WARAC, PO Bo* 1072, Milwaukee 
Wisconsin $320 r 


MICHIGAN' Southlietd High School Amateur Radio Club 
14th annual Swap 4 Shop. Sunday, January ?i. 1979, 
Southfield High School. Southfield. Michigan at 10 Mile 
X Lasher Admission $2 00 For mlormalion. 5ASE to Mr 
Rqberl Younkers, 24675 Lasher Road Southfield, 
Michigan 40034 or call (3131354 8210 


THE 1979 ANNUAL CONFERENCE ot the New Zealand 
Association of Radio Tranamitlers. line ) will be held at 
Upper Hult, New Zealand, between June 1st and 4th 
1979 This la me major social and chin-wag event m the 
New Zealand Radio Amateur's calendar. Overseas 
visitors lo New Zealand are welcome to attend this con¬ 
ference Registration forma are avadabte from the 
Sec ref ary, 1979 Con fa ren c e Comm 1 11 no, P O Box 40 212, 
Upper Hull. New Zealand 


FLORIDA: Dade Radio Club s 19th Annual Tropical Ham 
boroe and ARRL South Florida Gorwemion, January 27 
and 20, Miami Flagler Dog Track Auditorium Exhibits, 
flea market, tachntcal/group sessions Free park 
Ingfcavormghl space for RVs on grounds Pr#-registry I ion 
S3, Door S4 For informa|ionrreservations ORC Ham- 
boree. PO Bn* 350045. Riverside. Maimi, FL 33135 or 
Evelyn Gauzens, W4WYR, Hamboren Chairman, 2780 
NW Third SI . Miami, FL 33125 13051642 4139 


GREAT LAKES 

AMATEUR SUPPLY COMPANY 


SPACE PROBLEMS? 





SOLVES 

'EM! 

JUST LOOK AT WHAT YOU GETf 

LOWSWM * t 6 1 A’ BAND EDGES 
LIGHTWEIGHT ONLY 15 POUNDS 
Quick easy assembly 
50-Ohm COax rff D any i enGth 

takes 1 KW rf 

COVERS to 15 20 4 40 METER BANOS 
(75 CAN BE ADDED} 

OMLY 2t‘5" LONG 
tv* - heavy wall aluminum 
GROUND OR GOOf MOUNT 
stainless si ell hardware 

RUGGED MOUNTING BRACKET 
SUM. TRIM GOOD LOOKING 
WORKS AS GOOD AS IT LOOKS 


Call Of wfite tor your best deal 00 this 
and other fine HUSTLER antenna 
products Torn Reed WA8URR 

NOTE NEW ADDRESS 




4 




1663 SIXTH STREET 
MUSKEGON, Ml 49441 
(616)722*2416 


MODEL 
4-BTV 
15 POUNDS 


OPPORTUNITY! 

A leading Eastern antenna 
manufacturer has a man¬ 
agement level engineering 
opportunity. Applicants 
should have new product 
development experience in 
commercial, government 
and amateur, mobile and 
base station antennas, send 
your resume to: 

BOX 0 

Greenville, n. h. 03048 


R-853/URR AM-FM 

BROADCAST RECEIVER 

Made by Jetromc 
Slide Rule tuning; 

6" x 9* Speaker, 
and nine Tubes, 

WalnulFmished 
pressbgard con* 

Struction, 115 VAC 
60 Hz of 220 VDC. 

1 2 Vj x 16 * 8\ Sh 

Wl. 15 lbs Used, Repafable $19.95 

SPECIAL * 197B ARRL Radio 

Amateur's Handbook $4.50 

AH Prices F Q B liny Ohio Please Allow lor Shipping 
Use your VfSA or Masierchjrge car05 
Wnie lor oor big 36 page catalog 

Address Dept mb * Phone 4i9 22t 6573 


FAIR RADIO SALES 

1016 I. EUREKA ■ Box H05 - LIMA, OHIO * 45802 
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RANDOM WIRE ANTENNA TUNER 


All band operation (16010 meters) with 
any random length dt wire. 200 watt 
output power capability—will work with 
virtually any transceiver ideal for port¬ 
able or home operation Great for apart 
ments and hotel rooms -simply run a 
wire inside, out a window, or anyplace 
available. Efficient toroid inductor for 
small size: 41/4" x 2-3/8” x 3'\ and negli 
gible loss. Built-in neon tune up indicator. 
SO 239 conned or. Attractive bronze 
finished enclosure, 


Original Kuiidnni Wire Auumui 
in use In iiimilCurs I'ur 7 \ i, 11 ^ 


SST T-2 ULTRA TUNER 


Tunes out SWR on any coax fed antenna as well as random 
wires Works great on all bands (80-10 meters) wth any rrans 
cerver running up to 200 watts power output. 

Increases usable bandwidth of any antenna. Tunes out SWR 
on nxibiie whips from inside your car. 

Uses efficient tapped inductor and specially made capacitors 
for small size: 5-1/4” x 2-1/4" x 2-1/2”, Rugged, yet compact. 
Neglicjble line loss. Attractive bronze finished enclosure, SO 
239 coax connectors are used for transmitter input and coax 
fed antennas. Convenient binding posts are provided for ran 
dam wire and ground connections. 


SST T-4 ULTRA TUNER DELUXE 


ANTi N U A 


INOVt TO* 

i. t7 


TftAWSKllTTtft 


SST T-3 

Mobile Impedance Transformer 

Matches 52 ohm coax to the Sower impedance of a mobile whip 
or vertical Imposition switch with taps spread between 3 and 52 
ohms. Broadband from 1-30 Mhz, Will work with virtually any 
300 watt output power capability. SO 239 cotv 


Matches any coax fed antenna or random wire Works 
with any transceiver. Great for mobile, portable, or home 
operation. Antenna switch selects between two coax fed 
antennas, random wire, or tuner bypass. Attractive bronze 
finished enclosure with exclusive SST Stylir'ig. Compact 
size; r x 21/2" x 5". 

Features: 

• 300 watts output capability. 

• All bands—1.8-30 MHz. 

• SWR meter built in. 

• Antenna switch on back panel. 

• Efficient tapped inductor, 

• 208 pf 1000 v, capacitors for flexible, reliable opera 
tWIV 

NEW only $69.95 

Available now from your SST dealer oi order direct by mail 
or phone 


transceiver ___ . 

nee tors. Toroid inductor for small size: 2-^4 x 2 x 2-1/4 

Attractive bronze finish. 


GUARANTEE 


All SST products are guaranteed for 1 year, In addition, 
they may be returned within 10 days for a full refund (less 
shipping) if you are not satisfied for any reason. Please 
add $2 for shipping and handling. Calif, residents, please 
add sales tax. COD orders OK by pl>one. 



More Details? CHECK OFF Page 118 
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The Popular 
CUA 64-12 
by Heights 

Light. 

permanently 

beautiful 

ALUMINUM 

towers 

THE MOST IMPORTANT 

FEATURE OF 

YOUR ANTENNA 

IS PUTTING 

IT UP WHERE 

IT CAN DO 

WHAT YOU EXPECT. 

RELIABLE DX — 

SIGNALS EARLIEST IN 
AND LAST OUT- 

ALUMINUM 

Ct> 11ip I c tc Telesen p i n ^ 
and FoUUOver 
Series Available 

Self-Supporting 

Easy to Assemble 
and Erect 

All tower* mounted 
on hinged bases 

And now, with motorized options, you 
can crank it up or down, or told it 
over, from the operating position in 
the house 

Write for 12 page brochure giving doz¬ 
ens of combinations of height, weight 
and wind land. 

Please include 3Qr- (stamps or coins} 
for postage and handling when re¬ 
questing our free literature. 

ALSO TOWERS FOR WINDMILLS 

HEIGHTS 

MANUFACTURING CO. 

In Almont Heights Industrial Park 
Almont, Michigan 48003 


new. CoaxProbe* .new 

Coaxial RF Probe for Frequency Counters and 
Oscilloscopes That Lets You Monitor Your 
Transmitted Signal Directly From the Coax Line. 


$ 12.95 


Only I to : 
plus .50 postage 


FINALLY! A RF PROBE that lets you connect 
Into your coax cable for frequency 
measurements and modulation waveform 
checks directly from the transmitter. 

JUST CONNECT THE CoaxProbe 4 into 
your transmission line and plug the output 
into the frequency counter or oscilloscope 
Insertion loss is less than 2db so you can 
leave it in while you operate. 

A NECESSITY IN ANY WELL-ORGANIZED 
HAM SHACK, the CoaxProbe* eliminates 
'jerry-rigging' and hassles when lapping 
into The coax tine is desired 

A SPECIAL METHOD OF SAMPLING 

keeps output relatively constant with a wide 
variation of power Power output of 8 wafts 
gives 3*v oui. while 800 watts will give 
1 8v out frms 3-30 mh 2 } 2000 watts PEP 
rating too! 

‘Trademark of CoaxProbe Co tor rf sampling device 
i9?e by cProto Co 


TEST EQUIPMENT 

All I'quiumenl ii^Pt-d ‘i Opt 1 r a Mo n a I *imi 
urn onti 11 ion-lil y infeed Munrv Udch d not 

snlisht'U Pt it t** liifi ci jrf V OB Moor Of 

Goon ton 190 A Q mir JO J60MH/ 

Q 5 1200 395 

GR100IA Stand sig gen 5k Hz 

50MHz t aliD attn ?5S 

HP! ?0A( USMl j 0) 30mH z stop*" with 
reg horiz, dual 1 tract" vcri plugs 
TekSAS Dual m-urn lQmHz scope 
less plug ins (3 series! A2S 

URM2S Stand Sig Gen 10k Hz 50MHz 
cahbattn 325 

Weinschel Prec RF uTtn DC 

igHz 0 AOdb.ldb steps 4w 395 

Lists outdared Wrilp spec il yinq T*-u 
equipment needs Quif >* r^ponv- assured 

GRAY Electronics 

P O Box 941. Monroe, Mich 48161 

ipt't. uilizmy > n uwtJ t< j St equipment 


J 




USE IT ON 2 METER RIGS TO ADJUST 
FREQUENCY. The CoaxProbe* has a range 
of 1.8 to 150 mhz 

MONITOR YOUR MODULATION 
WAVEFORM. With an oscilloscope of prop¬ 
er bandwidth, you can check your modula¬ 
tion for flat-topping, etc Ideal lor adjusting 
the speech processor 

NOW YOU DAN MONITOR SIGNALS when 
connected 1o the dummy load, eliminating 
unnecessary on-the-air radiation. 

AVAILABLE FOR THE FIRST TIME TO 
AMATEURS. Try it for 10 days, ft not 
satisfied, send it back tor refund (minus 
shipping charges). 

Order today from 

CoaxProbe Co. 

P.O. Box 426. Portage, Ml 49081 

Michigan Res. Add 4% Sales Tax 


SYNTHESIZERS 


We have the worlds largest selec¬ 
tion of synthesizers for receivers, 
transmitters and transceivers. For 
complete details see our 1/3 page 
ad in the April 1976 issue of this 
magazine or call or write for addi¬ 
tional information. Phone orders 
accepted between 9 AM and 4 PM 
EDT. (212) 468-2720 

VANGUARD LABS 

196-23 JAMAICA AVENUE 
HOLLIS, N. Y. 11423 


ANTENNA BALUN KIT 



ONE KILOWATT 

DIPOLES WINDOMS 
BEAMS VEES QUADS 


AM I DON 


Still only $5 

ADO 75c FOG POSTAGE a handling 

Ask for free 'Data-Flyer' 
on Ferromagnetic Materials 


12033 OTSEGO STREET, NORTH HQLLYW000. CAUF. 91607 
















DIODES/ZENERS 


SOCKETS/BRIDGES 


1N914 
1N4005 
1N4007 
1N4148 
1N4733 

1N753A 

1N758A 

1N759A 

1N5243 

IN 5244 B 

1N5245B 


CMOS 

4000 

4001 

4002 
4004 

4006 

4007 

4008 

4009 

4010 

4011 

4012 

4013 

4014 

4015 

4016 

4017 

4018 

4019 

4020 

4021 

4022 

4023 

4024 

4025 

4026 

4027 

4028 
4030 

4033 

4034 : 

4035 

4040 

4041 

4042 

4043 

4044 
4046 

4049 

4050 
4066 

4069/74 C04 
4071 

4081 

4082 

MC 14409 14 

MC 14419 4 

4511 

74C151 1 


lOOv 10mA .05 

600v 1A .08 

lOOOv 1A .15 

75v 10mA .05 

5.1 v 1 W Zener .25 
6.2v 500 mW Zener .25 

lOv " .25 

12v " .25 

13v " .25 

14v " .25 

15v " .25 


.15 

.15 

.20 

3.95 
.95 
.20 
.75 
.35 
.35 
.20 
.20 
.40 
.75 
.75 
.35 
.75 
.75 
.35 
.85 
.75 
.75 
.20 
.75 
.20 

1.95 
.35 
.75 
.35 

1.50 

2.45 

.75 

.75 

.69 

.65 

.50 

.65 

1.25 

.45 

.45 

.55 

.25 

.25 

.30 

.30 

14.50 

4.85 

.95 

1.90 


8-pin 

pcb 

.20 

ww 

14-pin 

pcb 

.20 

ww 

16-pin 

pcb 

.20 

ww 

18-pin 

pcb 

.25 

ww 

22-pin 

pcb 

35 

ww 

24-pin 

pcb 

.35 

ww 

28-pin 

pcb 

.45 

ww 

40-pin 

pcb 

.50 

ww 


Molex pins .01 
2 Amp Bridge 


To-3 Sockets 
100-prv 


9000 SERIES 

9301 .85 95H03 1 

9309 .35 9601 

9322 .65 9602 

.10 

.20 

.45 

MICRO'S, RAMS, CPU'S, 


E-PROMS 


74S188 

3.00 

8214 

8.95 

1702A 

4.50 

8224 

3.25 

MM5314 

3.00 

8228 

6.00 

MM5316 

3.50 

8251 

8.50 

2102-1 

1.45 

8255 

8.50 

21G2L-1 

1.75 

8T13 

1.50 

2114 

9.50 

8T23 

1.50 

TR1602B 

3.95 

8T24 

2.00 

TMS 4044- 

9.95 

8T97 

1.00 



2107B-4 

4.95 

8080 

8.95 

2708 

9.50 

8212 

2.95 

Z80 PI0 

8.50 


25 Amp Bridge 200-prv 


.35 

.40 

.40 

.75 

.95 

.95 

1.25 

1.25 

.25 

.95 

1.95 


2N2222 
2N2907 

2N3906 PNP (Plastic - Unmarked) 

2N3904 NPN (Plastic - Unmarked) 

2N3054 NPN 

2N3055 NPN 15A 60v 

TIPI 25 PNP Darlington 

LED Green, Red, Clear, Yellow 
D.L.747 7 seg 5/8" High com-anode 

MAN72 7 seg com-anode (Red) 

MAN3610 7 seg com-anode (Orange) 

MAN82A 7 seg com-anode (Yellow) 

MAN74A 7 seg corn-cathode (Red) 

FND359 7 seg corn-cathode (Red) 


TRANSISTORS, LEDS, etc. 


NPN 

PNP 

PNP 


(2N2222 Plastic. 10) 


.15 

.15 

,10 

.10 

.35 

.50 

.95 

.15 

1.95 

1.25 

1.25 

1.25 

1.50 

1.25 






— T T 

L - 





7400 

.10 

7473 

.25 

74176 

.85 

74H72 

.35 

74S133 

.40 

1 7401 

.15 

7474 

.30 

74180 

.55 

74H101 

.75 

74S140 

.55 

7402 

.15 

7475 

.35 

74181 

2.25 

74H103 

.55 

74S151 

.30 

7403 

.15 

7476 

.40 

74182 

.75 

74H106 

.95 

74S153 

.35 

7404 

.10 

7480 

.55 

74190 

1.25 



74S157 

.75 

7405 

.25 

7481 

.75 

74191 

.95 

74 LOO 

.25 

74S158 

.30 

7406 

.25 

7483 

.75 

74192 

.75 

74L02 

.20 

74S194 

1.05 

7407 

.55 

7485 

.55 

74193 

.85 

74L03 

.25 

74S257 (8123) 

1.05 

7408 

.15 

7486 

.25 

74194 

.95 

74L04 

.30 



7409 

.15 

7489 

1.05 

74195 

.95 

74L10 

.20 

74LS00 

.20 

7410 

.15 

7490 

.45 

74196 

.95 

74L20 

.35 

74LS01 

.20 

7411 

.25 

7491 

.70 

74197 

.95 

74L30 

.45 

74LS02 

.20 

7412 

.25 

7492 

.45 

74198 

1.45 

74L47 

1.95 

74LS04 

.20 

7413 

.25 

7493 

.35 

74221 

1.00 

74L51 

.45 

74LS05 

.25 

7414 

.75 

7494 

.75 

74367 

.75 

74L55 

.65 

74LS08 

.25 

7416 

.25 

7495 

.60 



74L72 

.45 

74LS09 

.25 

7417 

.40 

7496 

.80 

75108A 

.35 

74L73 

.40 

74LS10 

.25 

7420 

.15 

74100 

1.15 

75491 

.50 

74L74 

.45 

74LS11 

.25 

7426 

.25 

74107 

.25 

75492 

.50 

74L75 

.55 

74LS20 

.20 

7427 

.25 

74121 

.35 



74L93 

.55 

74LS21 

.25 

7430 

.15 

74122 

.55 



74L123 

.85 

74LS22 

.25 

7432 

.20 

74123 

.35 

74H00 

.15 



74LS32 

.25 

7437 

.20 

74125 

.45 

74H01 

.20 

74S00 

.35 

74LS37 

.25 

7438 

.20 

74126 

.35 

74H04 

.20 

74S02 

.35 

74LS38 

.35 

7440 

.20 

74132 

.75 

74H05 

.20 

74S03 

.25 

74LS40 

.30 

7441 

1.15 

74141 

.90 

74H08 

.35 

74S04 

.25 

74LS42 

.65 

7442 

.45 

74150 

.85 

74H10 

.35 

74S05 

.35 

74LS51 

.35 

7443 

.45 

74151 

.65 

74H11 

.25 

74S08 

.35 

74LS74 

.35 

7444 

.45 

74153 

.75 

74H15 

.45 

74S10 

.35 

74LS86 

.35 

7445 

.65 

74154 

.95 

74H20 

.25 

74S11 

.35 

74LS90 

.55 

7446 

.70 

74156 

.70 

74H21 

.25 

74S20 

.25 

74LS93 

.55 

7447 

.70 

74157 

.65 

74H22 

.40 

74S40 

.20 

74LS107 

.40 

7448 

.50 

74161 

.55 

74H30 

.20 

74S50 

.20 

74LS123 

1.00 

l 7450 

.25 

74163 

.85 

74H40 

.25 

74S51 

.25 

74LS151 

.75 

7451 

.25 

74164 

.60 

74H50 

.25 

74S64 

.15 

74LSI 53 

.75 

7453 

.20 

74165 

1.10 

74H51 

.25 

74S74 

.35 

74 LSI 57 

.75 

7454 

.25 

74166 

1.25 

74H52 

.15 

74S112 

.60 

74 LSI 64 

1.00 

7460 

.40 

74175 

.80 

74H53J 

.25 

74S114 

.65 

74LS193 

.95 

7470 

.45 



74H55 

.20 



74LS367 

.75 

7472 

i -—— 

.40 







74LS368 

.65 


MCT2 .95 

8038 3.95 

LM201 .75 

LM301 .45 

LIV!308 (Mini) .95 
LM309H .65 

LM309K (34ok-s*85 
LM310 .85 

LIVI31 1 D (Mini) .75 
LM318(Minp 1.75 
LM320K5(79O5)1.65 
LM320K12 1.65 


LINEARS, 

LM320T5 

LM320T12 

LM320T15 

LM324N 

LM339 

7805 (340T5) 

LM340T12 

LM340T15 

LM340T18 

LM340T24 

LM340K12 


REGULATORS, etc. 


1.65 

1.65 

1.65 

1.25 

.75 

.95 

.95 

.95 

.95 

.95 

1.25 


LM340K15 1.25 

LM340K18 1.25 

LM340K24 1.25 

78L05 .75 

78L12 .75 

78L15 .75 

78M05 .75 

LM373 2.95 

LM380(8-i4 pin) .95 
LM709 (8,14 pin). 25 
LM711 .45 


INTEGRATED CIRCUITS UNLIMITED 


LM723 

LM725N 

LM739 

LM741 <8- 

LM747 

LM1307 

LM1458 

LM3900 

LM75451 

NE555 

NE556 

NE565 

NE566 

NE567 


.40 

2.50 

1.50 
14) .25 

1.10 

1.25 

.65 

.50 

.65 

.35 

.85 

.95 

1.25 

.95 


7889 Clairemont Mesa Boulevard, San Diego, California 92111 

(714) 278-4394 (Calif. Res.) DISCOUNTS 

All orders shipped prepaid No minimum Tota i 0 rder Deduct 

Open accounts invited COD orders accepted $35-$99 10% 

Discounts available at OEM Quantities California Residents add 6% Sales Tax $100 - $300 15% 

All IC's Prime/Guaranteed. All orders shipped same day received. 20% 

24 Hour Toll Free Phone 1-800- 854-2211 American Express / BankAmericard / Visa / MasterCharge 




CONNECTORS 

T BNC M/lfl! E’ -. 

UG-i '■ ■!' 5 
wm U'iC F • 'UHF-H 
ft H tHJ-2?3U 52.50 

■—■ &NC F »NC-R 
__„*. [;-■> Hi i: 




WL'~ 


■*7W 


nir F/yiiP-r 
PWSfl $1,50 

*»* F/WTC-H 
UG-349U $>.75 

*N* H/tJHf-F 
tKS— L46U S4.75 

1 ■ N ‘ F/UHF-H 
»U(--IMIlU 5J.7 r , 

RGB Adapter 
uc-m 5 .25 
fj 6NC M-«. «,m f 

/ U(i 4 M M,]f 

niSIC F -PANEL 
«JG IO K1I. DO 

" 14 11 H CABLE 
UG-J1B I2.VS 


" N" F PANEL 
Vti-Sfl 13.J5 


A 


r JUMBOS 

1. 0» tl-00 

LUO FOP 


5 V. DIP RELAY 

$1.50 


DIODES 

HIGH VOLTAGE 

3Q0OFI V 110V* 1.53 
OtMJO^lv J iO*4A 1 1.75 
(OOOPtv «< MAI,’ , ?i 



1AJ4D07 IOC 


*1 OHM 5 WATT 
RESISTORS 

5 MJP 11.00 

50 OHM 200 WATT 

ti*3Q £a h 



50 ohm COAJY 

l*c. tt* u 
SO FT. 17 . t'j 





■ ■ihiAin E !■'■.'!:r Sup f]_v 

12-2B adjustable 
at Z&v S^iOpi-i* 

*5-12 .idiuntable 
or IZv SOOtM* 

PS-1 5™I2V 55.95 
Ffi-3 U-ZBV 55 T 95 


RTTY for ALL Systems 



MODEL 400 



~v JS 






• * % 


ELECTROCOM' “SERIES 400 ” 
FREQUENCY SHIFT CONVERTERS 


Professionally engineered for olj[ standing 
performance, stability, and reliability, the 
Electrocom ■ Models 400 and 402 add new 
dimensions of compatibility between radio 
and teletypewnier systems Manufactured to 
highest quality standards—an Electrocrjrn 
fradittofi for nearly iwo decades—these units 
are ideal tor military government, commer¬ 
cial, civil defense and amateur applications 
The Model 400 front panel digital knob accu¬ 
rately selects shifts up to 1000 Hz while two 
such knobs on the Model 402 independently 
set the mark and space frequencies Both 
models may also be preset with any lone pair 
between 1000 and 3200 Hz 
Optimum performance with FSK or AF5K 


systems is assured by matched filters pre¬ 
cision linear detectors baud rate selector 
bias compensation and semi-diversity cir¬ 
cuitry Opera!ion is enhanced by a CRT 
monitor autostart wild solid-stale motor 
switching, an h space, mark hold. ElA MIL 
out pul voltages, and a constant current loop 
supply In addition various options are 
available including rack mounting and polar 
current output 

Wnie or call us tor complete product tie 
tails and specifications Learn why ElecbO- 
com*' "4(XT Converters are designed not 
only for today s communication environ¬ 
ment. but ultimately to fulfill RTTV require¬ 
ments for years to come 



INDUSTRIES 


1105 N. IRONWOOD DRIVE, SOUTH BEND. INDIANA 46615 

Telephone (219t 232-2743 


'ft / I 


i'seo f*m5 
100 CPU 
1 1 3 VAC 


* .5" XL 


niLi;iJai44i 







HnON CA(U t t HI 


A INCH IOO£A 1 I . SfJ 
6 INCH K'0£* l^.SO 


ssfg y? 


2N 2N5590 

LSF «T-7i CAfiE TO- 117 
52.95 $4.95 


trompur er Grads 
c a paei r are 

LD f ODOuf 50v S2.45 
23,20l)ijf 50 V *.50 

H>0* QOOut IGv 1.75 


T‘iIS AS SOUTHS NT Of 
POTS IS NEW, WE JUST 
DON'T HAVE THE TIME 
TO SOOT THEM. 


$1.00/10 


o* gyc 


SO-239 65? 
PL-259 65C 

10/51.00 MU r. IW-l’It 






7812 V, REG, 

v , i . *w’. 
MOUSE MARKED 




^ BL 

mh°. Mini 
Counter 


NOW . . . 

* Cari'pivtiiy POO 1 a&lE 
vn.rh N CatJ Uatic^'ct 
V CryitJl Oven Av.i Ml' l> 


ELECTRONICS 



rjiucinai«ci 


ticnvral Purpose I mi C'usi Counter \S tihuul the Sucntiic of Hu Me Performance 

'Check Else features we have That some other low cost counters don't have " 


• Ah MpIuI Ciituricl 

• BO>g>l/l LUPPiirilitv 

• infHji Cable included 
*12V input Jack 


iSamrUvitv 1DMV.it GOMHr a CompVvtQlv Ayiv Dot' itih 1 Pomt 
1 15V Cir 13V OperaUtin •Seif, t tie LiaTe T uno* i t l&C & 1 1CH I 
'P.jth Bution Cdniroli • fiuili m Pf&Bn-ip (opUon.MI 

'Oftto L«qMt • Crvsial Tune Bale (1 pptti .ifxar csl I 


7?OSK *500 MH - Ku 
OPTtOMS OliPoriobi 


00 MH/ K‘t SI AO 95 770HA Aiumbted S1Q9 95 

Oil Portable w Mi Cad Baltary fBuih m Charflerl S39 95 _ 

02J CrvitDl Ovxn H ppm 0 OO u CI S39 9S 031 Kondln S5 00 
UJAl Bu*ft-«n Preamp 10 mv T50 mh; S10 00 mat 

DAVIS ELECTRONICS 636 Shundan Dr * Tonawanda, N Y HlhO 7 1 6/874 584 8 



tianiiB 




M 



w ■■■Mi" 


TUBES FOR YAESU RIGS 


These excellent Japanese-made Fox-Tango brand tubes match Yaesu rigs so per' 
techy lhal neutralization adjustment is rarely required. Our tubes are noted for iheir 
high output and long life Quantities limited. Get a selected set while they last Satis- 
taction guaranteed 


m p Marlin P Jones s Assoc. 

_ PO BOX 9023 

J n Hiuiera Beach, Florida 

33404 

~ ^ U05} 84R-B2]fi 

■FIa, r^Bjtlonti add u kju'H Lak ■ 

fb VISA accepted, pieasr mcludt' GA}>ir- 
.ir inn date dud annature .ia on (T.ird. 

•Add $l.nQ for ordtM undrr 510,00. 

‘CAnad.T j. Foreign orders plenae add auffi- 
cent foatage- 

* 4 USA orders please *idd: 51 itouutv, 


SET A 

2-6JC6CS $' 

1-12BY7A 4 

for FT-101/277 sefies 
FL-101, FT*200/250 
(Tempo t) 

Piastre ua*i 0 S inti tapana Ofners 
d(30 $2 +»f set. airmail New Von 
residenis 4cm sates is* Masier 

Cnarge .snd VISA .Ltcepied 


s 25 



SET B 

2-6KD6CS SQn 

16GK6A V 

for FT-0X400, 560. 570, 

FT 400. 401 senes. FT 501 


» FT ACCESSORIES 

DIVISION OF FOX TANGO CORPORATION 
T BOX 274 k BRONX, H. V. 10463 

















































Mechanical & Electrical Engineers 


Many of our best 
engineers read this 
magazine every month. 

That’s because a lot of our engineers at 
GE Mobile Radio are amateur operators— 
just like you. And that’s why we’re in this 
magazine—looking for more “hams” who’d 
like to put their engineering know-how to 
work on our equipment. 

We’re involved in the total spectrum of 
land mobile communications technology 
—including small signal and power RF cir¬ 
cuits, custom monolithic ICs thick-film j 
hybrid circuit design and process tech¬ 
nology, frequency synthesis and the appli¬ 
cation of microprocessors to land mobile 
communications, to name a few. 

We have openings for EEs with experi¬ 
ence in RF hardware design and in con¬ 
trol/signaling hardware and software . . . 
and for MEs with a background in elec¬ 
tronic product packaging. The best candi¬ 
dates will also be self-starters who can 
hold their own in a technical discussion. 
Engineers who enjoy designing communi¬ 
cation equipment and can separate their 
hamming interest from their professional 
work. 

We have top-notch lab facilities, inter¬ 
esting assignments, and some of the best 
people in the business. We can also pro¬ 
vide choice living in progressive Lynch¬ 
burg (just the right size at 70,000), or 
among Virginia’s beautiful rolling hills 
where there’s plenty of room for your own 
“antenna farm.” 

Want more details? Send your resume 
along with salary requirements to: Pro¬ 
fessional Relations, Dept. 98-N, General 
Electric, Mountain View Road, Lynchburg, 

Va. 24502. 


GENERAL 



ELECTRIC 


An Equal Opportunity Employer, M/F 


More Details? CHECK-OFF Page 118 
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Alaska 


RELIABLE ELECTRONICS 

3306 COPE STREET 
ANCHORAGE, AK 99503 
907*279-5100 

Kenwood, Yaesu, DenTron, Wilson, 
Atlas, ICOM, Rohn, Tri-Ex. 


Arizona 


HAM SHACK 

4506 A NORTH 16TH STREET 
PHOENIX, AZ 85016 
602-279-HAMS 
Serving all amateurs from 
beginner to expert. 


KRYDER ELECTRONICS 

5520 NORTH 7TH AVENUE 
NORTH 7TH AVE. SHOPPING CTR. 
PHOENIX, AZ 85013 
602-249-3739 

Your Complete Amateur Radio Store. 


POWER COMMUNICATIONS 

6012 NORTH 27th AVE. 
PHOENIX, AZ 85017 
602-242-6030 
Arizona’s #1 Ham Store. 
Kenwood, Drake, ICOM & more. 


California 


HAM RADIO OUTLET 

999 HOWARD AVENUE 
BURLINGAME, CA 94010 
415-342*5757 

Visit our stores in Van Nuys 
and Anaheim. 


QUEMENT ELECTRONICS 

1000 SO. BASCOM AVENUE 
SAN JOSE, CA 95128 
408-998-5900 

Serving the world's Radio Amateurs 
since 1933. 


SHAVER RADIO 

3550 LOCHINVAR AVE. 
SANTA CLARA, CA 95051 
408-247-4220 

Atlas, Kenwood, Yaesu, KDK, 
Icom, Tempo, Wilson, Ten-Tec. 


Florida 


AGL ELECTRONICS, INC. 

1800-B DREW ST. 
CLEARWATER, FL 33515 
813-461-HAMS 
West Coast’s only full service 
Amateur Radio Store. 


AMATEUR RADIO CENTER, INC. 

2805 N.E. 2ND AVENUE 
MIAMI, FL 33137 
305-573-8383 

The place for great dependable 
names in Ham Radio. 


MARC'S 

CENTRAL EQUIPMENT CO., INC. 

18451 W, DIXIE HIGHWAY 
NORTH MIAMI BEACH, FL 33160 
305-932*1818 

See Marc, WD4AAS, for complete 
Amateur Sales & Service. 


RAY'S AMATEUR RADIO 

1590 US HIGHWAY 19 SO. 
CLEARWATER, FL 33516 
813-535-1416 
West coast’s only dealer: 

Drake, Icom, Cushcraft, Hustler. 


Illinois 


AUREUS ELECTRONICS, INC. 

1415 N. EAGLE STREET 
NAPERVILLE, IL 60540 
312-420-8629 
"Amateur Excellence” 


ERICKSON COMMUNICATIONS, INC. 

5456 N. MILWAUKEE AVE. 
CHICAGO, IL 60630 
312-631-5181 

Hours: 9:30-9:00 Mon. & Thurs.; 
9:30-5:30 Tu, Wed, Fri; 9:00-3:00 Sat. 


SPECTRONICS, INC. 

1009 GARFIELD STREET 
OAK PARK, IL 60304 
312-848-6777 

Chicagoland's Amateur Radio 
leader. 


Indiana 


KRYDER ELECTRONICS 
GEORGETOWN NORTH 
SHOPPING CENTER 
2810 MAPLECREST RD. 

FORT WAYNE, IN 46815 
219-4844946 

Your Complete Amateur Radio Store. 
10-9 T, TH, F; 10-5 W, SAT. 


Iowa 


BOB SMITH ELECTRONICS 

RFD #3, HIGHWAY 169 and 7 
FT. DODGE, IA 50501 
515-576-3886 
For an EZ deal. 


Kansas 


ASSOCIATED RADIO 

8012 CONSER P. 0. B. 4327 
OVERLAND PARK, KS 66204 
913-381-5901 

Amateur Radio’s Top Dealer. 
Buy — Sell — Trade 


Massachusetts 


TEL-COM, INC. 

675 GREAT RD. RT. 119 
LITTLETON, MA 01460 
617-486-3040 

The Ham Store of New England 
you can rely on. 


TUFTS RADIO ELECTRONICS 

209 MYSTIC AVENUE 
MEDFORD, MA 02155 
617-395-8280 
New England's friendliest 
ham store. 


Michigan 


ELECTRONIC DISTRIBUTORS 

1960 PECK STREET 
MUSKEGON, Ml 49441 
616-726-3196 

Dealer for all major amateur 
radio product lines. 


RADIO SUPPLY & ENGINEERING 

1207 WEST 14 MILE ROAD 
CLAWSON, Ml 48017 
313-435-5660 

10001 Chalmers, Detroit, Ml 
48213, 313-371-9050. 


Missouri 


HAM RADIO CENTER, INC. 

8340-42 OLIVE BLVD. 

ST. LOUIS, MO 63132 
800-325-3636 

For Best Price and Fast Delivery 
Call toll free 1-800-325-3636 


|-\ i YOU SHOULD BE HERE TOO! 

•LSGalGTS. Contact Ham Radio now for complete details. 
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Amateur Radio Dealer 


Nebraska 


COMMUNICATIONS CENTER, INC. 

443 NORTH 48 ST. 

LINCOLN, NE 68504 
800-228-4097 

Kenwood, Yaesu, Drake and more 
at discount prices. 


Nevada 


COMMUNICATIONS CENTER WEST 

1072 RANCHO DRIVE 
LAS VEGAS, NV 89106 
800-634-6227 

Kenwood, Yaesu, Drake and more 
at discount prices. 


New Hampshire 


EVANS RADIO, INC. 

BOX 893, RT. 3A BOW JUNCTION 
CONCORD, NH 03301 
603-224-9961 

Icom, DenTron & Yaesu dealer. 

We service what we sell. 


New Jersey 


ATKINSON & SMITH, INC. 

17 LEWIS ST. 
EATONTOWN, NJ 07724 
201-542-2447 
Ham supplies since "55". 


METUCHEN RADIO 

216 MAIN STREET 
METUCHEN, NJ 08840 
201-494-8350 

New and Used Ham Equipment 
WA2AET "T" Bruno 


RADIOS UNLIMITED 

1760 EASTON AVENUE 
SOMERSET, NJ 08873 
201-469-4599 
New Jersey's newest 
complete Amateur Radio center 


THE BARGAIN BROTHERS 

216 SCOTCH ROAD 
GLEN ROC SHOPPING CTR. 
WEST TRENTON, NJ 06828 
609-883-2050 

A million parts - lowest prices 
anywhere. Call us! 


New York 


AM-COM ELECTRONICS INC. 

RT. 5 

NORTH UTICA SHOPPING CTR. 
UTICA, NY 13502 
315-732-3656 

The Mohawk Valley’s Newest & 
Largest Electronics Supermarket. 


GRAND CENTRAL RADIO 

124 EAST 44 STREET 
NEW YORK, NY 10017 
212-682-3869 

Drake, Atlas, Ten-Tec, Midland, 
Hy-Gain, Mosley in stock 


HAM-BONE RADIO 

3206 ERIE BLVD. EAST 
SYRACUSE, NY 13214 
315-446-2266 

We deal, we trade, all major brands! 


RADIO WORLD 

ONEIDA COUNTY AIRPORT 
TERMINAL BLDG. 
ORISKANY, NY 13424 
Toll Free 800-448-7914 
NY i 315-337-2622 
Res. 315-337-0203 


Ohio 


AMATEUR RADIO 

SALES & SERVICE INC. 

2187 E. LIVINGSTON AVE. 
COLUMBUS, OH 43209 
614-236-1625 
Antennas for all services. 


Oklahoma 


RADIO STORE, INC. 

2102 SOUTHWEST 59th ST. 

(AT 59th & S. PENNSYLVANIA) 
OKLAHOMA CITY, OK 73119 
405-682-2929 

New and used equipment — 
parts and supply. 


Pennsylvania 


ARTCO ELECTRONICS 

302 WYOMING AVENUE 
KINGSTON, PA 18704 
717-288-8585 

The largest variety of semiconduc¬ 
tors in Northeastern Pennsylvania 


ELECTRONIC EXCHANGE 

136 N. MAIN STREET 
SOUDERTON, PA 18964 
215-723-1200 

Demonstrations, Sales, Service 
New/Used Amateur Radio Equip. 


“HAM" BUERGER, INC. 

68 N. YORK ROAD 
WILLOW GROVE, PA 19090 
215-659-5900 

Delaware Valley's Fastest Growing 
Amateur Radio Store 


HAMTRONICS, DIV. OF 
TREVOSE ELECTRONICS 

4033 BROWNSVILLE ROAD 
TREVOSE, PA 19047 
215-357-1400 

Same Location for 30 Years. 
Call Toll Free 800-523-8998. 


Tennessee 


GERMANTOWN AMATEUR SUPPLY 

3203 SUMMER AVE. 

MEMPHIS, TN 38112 
800-238-6168 
No monkey business. Call 
Toll Free, 


Texas 


AGL ELECTRONICS 

3068 FOREST LANE, SUITE 309 
DALLAS, TX 75234 
214-241-6414 (within Texas) 
Out-of-State, Call our toll-free 
number 800-527-7418. 


HARDIN ELECTRONICS 

5635 E. ROSEDALE 

FT. WORTH, TX 76112 

817-461-9761 

Your Full Line Authorized 

Yaesu Dealer. 


TRACY'S ELECTRONIC MODULE 

5691 WEST CREEK DRIVE 
FORT WORTH, TX 76133 
817-292-3371 
We Handle and Service 
All Major Lines. 
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ENTRAL NEW YORK S FAS TEST GRO WING HAM DEAL£R 


■ * I !iN 


CPti JMnuj. 


fHr 1 — 171 v* '*f '< 

*c JO' Tr * * T fj'ov 

Featuring Yaesu, Icom, Drake, Atlas, Ten-Tec, Swan, DenTron, Pace, Paiomar, Aida. Midland 
Wilson, KDK, MFJ, Microwave ModuJe, Standard, Tempo, Astron, KLM, Hy-Galn, Mosley, 
Larsen, Cushcraft, Hustler, Mini Products, Universal and Tristan Towers. We service every 
thing we sett! Write or call lor quote. You Won't be Disappointed. 

We are Just a few minutes off me NYS Thru way (190) Exit 32 


LHP SWITCHES 


WORE SWITCHES! 

' L .i : : 

PUT- . ... . M 
DPPT_. Sti i 


r#T OFT 9 

posit inti 

YOUR CHOICE 


ULTRA rt[Nt I■, It 
N--t! r i ,l 1 1 y i>|>or, 

F J ■ I 

«*tc. . ♦ . , . ,'>«c 


URANIC TR.lH^tSS 


LLECTROLYlICS 


J Mpl 

V* Ifyrf V> 

tQ - fjflpf * 

Hl)(-nnrcH/vOt« chuile 


MILO ASSOCIATES 

BOX 1C* * INDIANAPOLIS INDIANA JrCt* 


ONEIDA COUNTY AIRPORT TERMINAL BDILDINQ 

ORISKANY, NEW YORK 13434 0ob 

f\ 21 iX N wm 2 Pot S Ml 

Call Toll Free: 1-800-448-7914 New York State Residents Call: 315-337-2622 or 315-337-0803 


coax relays! 

SPOT rypc (UNI rumwrt 

U'*VM > ot I | lypi- u** M 

completelif silver M m 

P^ted |.ii «Min| 

CuJ'i DVC1 SlJ.tM*l »] 

l-OflT 4t'( It 
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MOBILE ALAftH 


DEALERS & O.E.M .'$ 


h"i ‘ -arari supply 
quamtivfi -n r.upr-r 
pi i - ( . M wilt buy 

you r cutc« »s 1 K n h< ■ r 

woy Vijhj l> n 11 11 1 fic- 
'M1 I uf wf it*' f od,iy 
! "[ CJUUt -it I pn isr ,i n 

of tr i . 


ELECTRICAL TAPE f 


HIGH VOLTAGI TYf'l 


75< r'( ( nl0/tG 

mlj£H quality W >. 

U cp 1 V i na | Up. j ir * 
¥»' I V Miul | PT H H’ ' 


ITS EASY 10 ORDERj 

I -.- Vi, Hjwi*t i liniji.-; iJ-u-ifc, M IP ■ I'.n.ll 
r ■’ | . ■ ||- t *«’ U 4HB>' i'a I i'll ib ' j »l4iy 1 

All ly for bNippinj^ - "h , 1 n qun N k y i fiundri 
HiTtlDNtu nrJi f nl SV. uo plratrl 
ilduna r>>tJiiiiti oL.I k I Lji 
IN I. *'* .11.i3 r^rwr-r (wlsjiIN 


our little boxes 
replace a lot of cable ! 


«3W «UT 

*** fl ■'» r 10, 


. select any five onlennos ot the 
furn of o Irnob, wjfh |uilone 
feedlme and o control coble lo 
ibe remote switching unit * 

* saves coox, simplifies station layout - 

__ * handles A k w pep* 

* other modeU (o nine positions* 

* full one year warranty « 

model $w 5 heavy duty — _ 

REMOTE CONTROLLED ANTENNA SWITCH - $ 135^ plus $ 3 shipping || 2E 

• Order direct or write far brochure * 

ANTENNA MART _ 515 - 292-7114 

k box 1010, t.t.u station, ames, iowo 50010 

— PGS - PCB - PCB - PCB — PCS ^ PCS — 


ETC HIT-YOURSELF 
Printed Circuit 
_ Kit 


NOW YOU CAN design and produce your ^ 
own printed circuit boards. J - 

1FS EASY, Photo positive method. No 0 
darkroom required. 

LESS THAN 2 HOURS to produce a p.c. \ 
board direct from magaime artlcfe, 

KIT INCLUDES materials to make 4 px. 
boards direct from magazine article, } 
Add fl for COD, S.A.S.E. tor details. 13 

Rfe EXCEL CIRCUITS co. 1 

^ m T 4412 Fernlee 313*549^0440 c 
I J Royal 0*K ME 4&073 n 

. pee — PCB — PCS — PCS — PCS - PCB — 


Duns *#01-048-6066 

Cash plus shipprnq paid for clean late 
model Motorola GE. RCA mobiles 
Base Stations, Accessories We also 
self used and reconditioned equipment i 
For further information contact 
Jesse La Fleur 

The Communications Center 
1629 Wyoming 
El Paso, Texas 79902 
{915) 545-1133 

Call tor cash qua tali on Ifi ycjn of fair den ling 


Hmuurai 4ynrtlPlif»r. Filtar 
With TONC-TAC 


NEW - IMPROVED 

Motlel 1500- SimiyMil Xyfif hei.fffr - F ■ III*, wllh r*rtiir-Top 

Use I H "D“ Cel It - Lett Bon«rm SS4.00 ppd, iJ. S 

Model 1501 - Urcujirci yovr I? lo IS v&lt DC input, 100 ma. 
fitm. (intifflol mgulflliOn) iW.OOjlfld, DiS. 

Wflll trantlbmff 11SV AC tup<tl r *afed Oi l?voll1,, 150 n-i a . 
for UM MaJffl 1501 OI , . , 14 . Vi 


balanced bipofw Tone-Tnji rrtodyltrftx iyi(wn r»pla^« d<ad* m4nJuloloni of Mcwf^ln 1 tOC and ?D0 

GET RFTTFH THAN tOO HZ EFFECTIVE SELECTIVITY ON CW, A SELECTAILE NOISE BANDWIDTH Of LESS THAN 150 HZ 
FLUX PERIPHERAL HEARING IN BINAURAL SOUND , , , ALL WITHOUT LISTENING THROUGH THE TINKLING kOAS 
OF A NASHow -band HlTEP OR FUSSING WITH SELECTIVE SQUELCH SYSTEMS. , . EXPERIENCE rut BINAURAL 
FUNCTION ON SIDE BAND VOICE , . . Jutl concoct la y*ur racelver 1 ! kefldphftnt or ipeaksr jotk ood plug In fwo ft Ohm 
ifMokm arranged iceren fmJNinn . , pddiripnnl |atk provided af Inwpr power fc ptclecf your irarea hwrfui, 

s#e HB nmgi.li ,nf orfi t let on Npv/PS nnd Nm . 'Tfi . , . Aik For am noti on liir*ning whh b<rva V fql And Trmt^Tog iytlmt 

HILDRETH ENGINEERING BOX 60003 SUNNYVALE CA94088 
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NEW 21st 
Edition 
RADIO 
HANDBOOK 


1979 Foreign Callbook 


by Bill Orr, W6SAI 

T - 


*Vf 


CB*F II you 're into DX this yflar S new edition >5 a 
must it s a .ltd relerroCf when collecting most valuac 
Q5L s vou II have rhe very latest QST information plus 
all rhe other data Ihai I he Callbook Is lamous lor like m 
ter national postal mlormahon. Great Circle Bearings, 
Countries Lists, Time Chans and morn 

Softbound $14 9 


THE BASIC BOOK OF HAM RADI 

by Consumer Guide and ARRL 




□24014 Start your New vearlwith this brand new, updated 
2 is! edition of in is famous communications handbook There’s 
over 1,000 pages ol ihe same great information round in me earlier 
edition PLUS, enlarged sections on semiconductor and 1C design, 
linear amp construction new special'purpose and logic circuitry 
including NBVM theory. Buy yours now and save during this pre* 
publication special 1 i 080 pages £ t97B Hardbound 


CG-HR A practical, non'technical book tor anyone 
with an interest lit Amateur Radio in easy to under start* 
language The Basic Book ot Ham Radio reus how me 
Amateur Radio Service works, how lo obtain a Novice 
license, whai to buy to get on me air and where the 
action is — awards, contests public service, satellite 
l om mu n icai ions t a dm clubs a nd cl he r ham a cti vibes 
also explains gear specifications, offers practical tips foi 
the beginner and discusses FCC rules and regulations 
]?U pages f97fl SoltbcuntJ J4 95 


ORDER TOLL FREE 

800-258-5353 


Offer expires February 15 ,1979 


ORDER FORM 

24034 Radio Handbook Special $19,50 

AH-HB79 ARRL Radio Amateur 5 Handbook $9.75 

CB-US 1979 US Callbook. $15.95 

CB-F 1979 Foreign Callbook - - $14.95 
CG-HR Basic Book of Ham Radio $4 95 


PAYMENT INFORMATION 

! Check or money order enclosed 
VISA r Master Charge 


Account # 
Expires_ 


SEND TO: 


Name 


MC Bank u 


Address 
Cily__ 


Slate 


Zip. 


Please include $1.00 shipping charge (plus $1.75 when ordering Callbook), 

Ham Radio’s Bookstore, Greenville, nh 03048 




















WANTED FOR CASH 


490-T Ant. Tuning U.in than any 

(Also known as GUI s 58 

and CU1669} See last month 

Highest price paid for these unrfs. Hans purchased. 
Phone Ted, W2KUW collect. We will trade for new 
amateur gear; GRC106, ARC1Q5 and some aircraft 
units also required. 


RADIO SET CONTROL 
C-3866/SRC 

We stand on our long term offer to pay 5% more 
than any other honafide offer , 

See fast month s ad tor nthrr items available 


610'T Transceiver 

(Also known as MRC95. 
ARC94. ARC102. or VC102) 


DCO, INC. 

10 Schuyler Avenue No. Arlington, N ,J, 07032 

(201} 998 4246 Evenings (201) 998-6475 


HARD-TO-F1N0 PRECISION TOOLS 

j U'% H1-W<- iTim. IIHm llrmi |itlrri. Imvlrh «!■' 
tcilfi-fH 1 n vjiMinm *P(li> Ifhv Liptknl 

r,|ul]>iiir nl FchjI knt *nri ***** ftlwa IfwkkJii im 
. til lip*' miHllnlfHilirlri’lhin 


HAVE BARRELS OF FUN - — 
WITHOUT DRAINING YOU DRY ! 
WHY PAY FOR USELESS FRILLS ? 

GET AN EXCELLENT BASIC DESIGNED REPEATER WITH 

DEPENDABLE PERFORMANCE! 

LET US HELP YOU WITH YOUR REPEATER PROJECT 
COMPLETE AVAILABLE STOCK NOW FROM 

"CREATIVE ELECTRONICS" 

AUTHORIZED DEALERS F0R : VHF ENGINEERING m mi« cmreii 

ALSO AVAILABLE COMPLETE LINE IN HAMTRONICS WACOM. 

PHELPS OOOGE AND NEW ACCESSORY ITEMS OF OUR OWN X US&\ 1 

FOR REPEATERS / * Vl! 


STOCK 


cr£&tiv£ 


L 4<j, 7054 

ul ati £ 30065 

'(404)171-2122 200*24!- 4547 


10U WU 0GTSIDI OF CfOltCJA 


Ell 
1 UPC 


WE ACCEPT 


m 


D&V RADIO PARTS 

YAJtlAbl£ * TniKKtr CAFACITOHS -HF CHORES- 
AJH WOUKD COILS-TOfrnnjS-f'EKiJ TKH U* 1- 
TUitCLAH TH I HE-COUPLINGS- 

Tri COMDrEinS. 

Kfi MMmun orrier-1 a« cnjit shipping. 
Flint clantt stun p for couplet? flyer* 

4. SAitLE* FREELANU, K1CHICAW 4062) 


BARRY ELECTRONICS SewTor^n^. 10012 <212)925*7000 


January 1979 


More Details? CHECK OFF Page 118 


114 


Barry Electronics ... 

m TEMPO S-1 SYNCOM 


Your One Source 

for Amateur Radio Gear 


TWO-METER TRANSCEIVER 
POCKET-SIZED • FULLY SYNTHESIZED * HAND-HELD 


We also Nflltf’ 

• ANTENNAS FOR HE & UHF 

• ROTORS 

• TOWERS 

• REPEATERS 

• MICROPHONES 

• KEYS & KEYF.RS 

• TUBES and much, much more 


SEASONS 

GREETINGS 

JUSTCAU OR 
WRITE FOR THE 
HARRY PRICE; 
BETTER STILL . 
STOP IN!! 


Yes. wl' have 
□ MAC Tubes 
& Chimneys. 

and YAESU 
Reptocement 
Tubes rn ifofA 1 

Repair lab 
cm premises. 


WE STOCK 

ALA 

AIDA 

ANTENNA 

SPECIALISTS 

ATLAS 

B&W 

BIRD 

COLLINS 

CUSHCHAFT 

DSI 

DENTKON 


THESE FAMOUS 

DRAKE 
EIMAC 
E l WAY 
HY GAIN 
ICOM 
KDK 
KLM 
MFJ 

MIRAGE 

MOSLKY 

NEWTRONICS 


NAMEBRANDS 

ROBOT 

HOHN 

STANDARD 

SWAN 

TEN-TEC 

TRI-EX 

VHF 

ENGINEERING 

WILSON 

YAESU 


JGNSGN TOOLS & Alloys 


nOumpHM 


MILITARY 

SURPLUS WANTED 

Space buys more and pays more High¬ 
est pnees ever on U S Military sur¬ 
plus. especially on Collins equipment 
or parts We pay ireighi Cali collect 
now lor our high Offer 201 44Q-&707 
SPACE ELECTRONICS CO 
T.v ol Military Electronics COU' 

35 Rula Court. S HacKen^acK. N J Q76D6 


DIPOLE /ANTENNA CONNECTOR 


HYE QUE 1HQ Jl djpakt eonrwclo* h« 
LOi> S<1 J, l L«mn mrtldf ! in £‘i\- 
plittii btHly |u |t((p1 ffl#i 

K JW Blllt IfHlIint Dnoctp l*tp% 

Mtmit riif InklrLi! .. . li.nH*if 

' hU.fel J,l|lfeT-1 AI fllfel ilrr-- i 

pttllJIMl. Co'tfeifejnrffen ifllulJIIOfS ?J|,W 


BUDWIG MFC. Co.•«*.. 


'IIH lljrmtrt.i I A N.Wj 


FREE CATALOG 









































QUARTZ CRYSTALS 
"IN A HURRY" 
SINCE 1970 

CRYSTALS AVAILABLE FOR: 

* CB — Synthesizers 

* Amateur- HF, VHF, UHF 

* Inti us trial 

* Scanner 

* Marine - LB & VHF 

* Conversion Crystals 

* Special Attention to R & D. 

* Micro processor Types. 

DISCO UMTS AVAILABLE TO 
DEALERS & MANUFACTURERS 

CALL "'RONNIE" FOR 
PRICES & DELIVERY 

VISA & WASTE R CHARGF 
t'fcdit cards Accepted. 

i.'vi 


S', 


CAL CRYSTAL LAB, INC. 

1142 N. Gilbert Street 
Anaheim, CA 92801 
(714) 991-1580 


GEM-QUAD FIBRE-GLASS 

ANTENNA FOR 10, 15, and 20 METERS 


Two Elements $139.00 
Extra Elements $99.00 

Price is F.O.B. Transcona 

INCLUDES U,S. Customs 
Duty 

KIT COMPLETE WITH 

•SPIDER 

•ARMS 

•WIRE 

•BALUN KIT 
•BOOM WHERE 
NEEDED 


Vi 


\HJ 

1 I 

\ 


WINNER OF MANITOBA 
DESIGN INSTITUTE 
AWARD OF EXCELLENCE 

Ihui two elements now — ti third and 
fourth may he added later with little 
effort. 

Enjoy tip t ip S dh forward gain un OX, 
u ith a 25 dh hack to front ratio and 
excellent ode discrunhuititm, 

(hi maximum structural .strength with 
hm weight, r tsitio our “Tridetie 
ante*. Please inquire dinrthj to: 

GEM QUAD PRODUCTS LTD. 

Box 53 

Transcona Manitoba 
Canada R2C 2Z5 
TeL (204) 866-3338 



Cushcraft precision engineered VHF/UHF Yagi beams 
have became the standard of companion the world 
over for SSB and CW operation on 6 meters through 432 
MHz Buill by skilled craftsmen from the best available 
materials, Ihese beams represent lhal rare combination 
of high electrical performance rugged construction 
and durability 



Quud Am. jv 

Cushcraft S Quad Arrays tar 144, 220. 
and 43? MH/ < jse four matched 
11-element Cushcraft Yagas and are 
the ultimate in a high-performance 
Yogi array These arrays have been 
carefully engineered for maximum 
forward gain, high front to back ratio 
and broad frequency response All 
antennas provide a low V5WR match 
to 50 ohm coaxial feed I me 


{ li.^fTH -I t i 'X Array 

Cushi-irafTs wide variety . J ,‘hI mr 
boarr* includes an onlenna Icy e/er> 
armafeut octrviTy above 50 MH; whether 
local ragchewing or long-haul over-the- 

D> A|j IE u K )< ■! 1 :■ ivr ■ [ J- - i 

OarefuOy QptnniiGCj tor mamirnurri 
forward gam wilh high front it>e>OCk 
ratio The heavy wail bright hard-drawn 
ii-ji rtmun i r - »rns jr id * Xer1i- *i its ife 
■ or r it.ut i, ,;t wiln heavy t wrne-m • iluminum 
brackets and p4qted mourning 
r virdwciN ■ I or long o\ * iral itv j life* in c J 
survivc 1 1 1 n se vert? we-.it I ,w 





CORPORATION 


UPSSHIPPABLE 

In Stock With Dealers World Wide PO Box 4680. Manchester N H 03108 


More Details? CHECK — OFF Page 1 


January 1979 
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RADIO AMATEUR 







?rtf a a-. 

r*»r t Jr c ' rrfir 

fO/ .'JlJ.l jmjjfLrf 

QSL ,irt? QfH >r,-tarmat'L^i 


l I 


The U* 5. Callbook has nearly 
350,000 W & K listings. It lists 
calls, license cbsses, names 
and addresses plus the many 
valuable back-up charts and 
references you come to expect 
from the Callbook. 

Specialize in DX? Then you re 
looking for the Foreign Callbook 
with almost 285.000 calls, 
names and addresses of ama¬ 
teurs outside of the USA. 

U*S. Callbook $t5*95 
Foreign Callbook $ 14.95 

1 Pius Shipping) 


Order from your lavoiile electron- 
ca dealer or direct from the pub- 
Ishnr. All direct orders add 51.75 lor 
hipping. Illinois residents add 5% 
>ales Tax. 


RADIO AMATEUR 


u ca 

^ Dept, 


lib 


Dept £ 925 Sherwood Drive 
lake Bluft. Ill $0044 


ALL BAND TRAP ANTENNAS! 


—^Xfrn * 




FOR ALL MAKES A MODELS OF AMATEUR 
TRANSRECEIVERS - TRANSMITTERS 
GUARANTEED FOR 2000 WATTS SSB 
1000 WATTS CW FOR NOVICE AND ALL 
CLASS AMATEURS! 


PRETUNLD - COMPLETE Y ASSEMBLED - \%/ FOR ALL MAKES A MODtLS of awai 
ONLY ONE NEAT SMALL ANTENNA FOR f TRANSRECEIVERS - TRANSMITTERS - 
UP TO 6 BANDSl EXCELLENT FOR CON- //} GUARANTEED FOR 2000 WATTS SSB 
GESTED HOUSING AREAS - APARTMENTS IXf '000 WATTS CW FOR NOVICE AND ALL 
LIGHT * STRONG - ALMOST INVISIBLE! ^ CLASS AMATEURS! 

COMPLETE AS SHOWN wiih DO fi RG5DU«52 ohm n-taiinc, PL2SS ccnnedor. intuition 30 H 
300 ib itM dicran eotl lupporu, G?nl ef connector #HK built lo Ughnlng • nc l , l allC diitl , 4 r ar 

rnofdtd, tetled, * 9 »thefpfoof,fe»on#n! tr*pi I 'Xfi ^ou lull jwltch to bind dcilrcd for esceflenl worldwwr 
cptritlQn - tr*i4iml|LlnQ tiid ftclfitlnj 1 WT LESS THAN 5 LBS 

iGQ*0O*40-20-15*10 b»na* 2 irtn--149 ft with 90 ft RG58U - connector - M n m«777flU *54^5 
00-40- 20-15* ID binds 2 trip — 102 ft. with SO ft, RG50U - connects * Modal SSdBU $49 95 
40-20- IS -TO bindt 2 trap — S4ft with 90 ft RG50U con - connacior - Model tOOlBU 140 95 
2035-10 bind* 2 t/pp — - 26 fi with 90 ft RG58U cop« - connaclv * Model 10Q7HU *47.96 

SEND FULL PRICE FOR ROST PAID INSURED OEL IN USA CCanada It *300 eMr» iw DoiUgr - 
citric■ I - custom* - pic.) or order uilng VISA Btnta A marl curd - MASTER CHARGE - AMER EX¬ 
PRESS Give number and *i. dale. Ph 1*308-236-5333 9AM - 6PM wee* We jWp in 2-3 d*r». 

PRICES MAY INCREASE SO - ORDER NOW AND SAVE l An imtnn« gupronterd for 1 ye -r Money 
tfilll Wide in USA FREE INFO AVAILABLE ONLY FROM 

WESTERN ELECTRONICS Dtpi AR-t Kp#rnpir. Nebvtita, 6804 7 


THE PERFECT COUPLE! - HMR's REPEATER & CONTROLLER 


*5 4 95 
*49 9 5 
1409S 
*47.95 


BW 

• 
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H.MR now offers a ftili line o! repealers for every band and versatile companion controllers 
which were developed 10 ffleeT every amateur and commercial application. Customer acceptance 
and m field roiiabiNty hos been so goad that we now give n full two year warranty on all our 
amateur products* Wnte u$ and we will be glad to send you pH the details. 


HMR COMMUNICATIONS, INC., ARD, WEST NEWTON, PA 15089 




MOVING? 

KEEP HAM RADIO COMING.. 


if possible let us know four to six weeks 
belore you move and we will make sure 
your HAM RADIO Magazine arrives on 
schedule Jusl remove the mailing label 
I tom this magazine and affix below 
Then complete your new address (or any 
other corrections) in Ihe space provided 
and we ll lake care of the rest 

h *JfTI _ Sti bsc r i ption Proce s i mg 

f30IO Center* p 0 Box 711 

Magazine Whilimvlllo. m DT5B8 

Allow A 6 weeks for correciion 

Thanks for helping us to serve you better* 

|-\ r-- 

r i i v_y 


SEMTECH BRIDGES 

Heat sink w/centpr hole 
mtg. 10 Amp — Tested — 


200V P.KV, *1.75 ea, ppd 

400V P*LV. *1.95 ea. ppd* 

600V P.l V. *2.t5 ea. ppd. 


?stL 25 AMP — TESTED 

’ ;-tmv p i v. v. f f,i ppd. 

^ 400V P.J.V. *2.50 eft, ppd. 

600V P.hV. I2.SS ea. ppd. 


UNPOTTED TOROIDS — Center lapped. 

HB MHY-Soz. 5/*2,95; 9 o. 5/13.49.^^ 
44 MHT ■ 5/*3*95 ALL PPD- *) 


FDGEVIEW MTURS 250 4 S J MFTtRS 

NEW — *2*65 ■■* 3/17*25 ppd. 


NEW SIZES — VERTICAL MOUNT 
PC BOARD POTENTIOMETERS ^ 
American rn.iffn (CRL) Cermpl /’‘'Yj 
sijecs; Z5K, 100K ohms. 5/*1.30 ppd, w J 
CTS Blun wheel. Values: 750. IK, 
l.SK, 50K. 300K ohms. 5/U.25 ppd* 


m. uiein/chenker 

X) dtclrtnic specnllits-GOt 353. IRWIN. Pi 15542 


XJ (0 
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LOW COS T - LIGHT - STRONG - N£*T * HIGH QUALITY 
SINGLE SAND 9 ’mndwtd Tram mil tin Or of f * £ I* 

ANTENNAS fat All AMATEUR SANDS, WARS.Shon A.vr, 
Spaclil FftawontHv POWER up to 2000 willi - *111 made* ■ 
An MAKES - MODELS TRAN5HEOlLVt«St Wi 3 lb* *flh 
30 "1 3QO <d leii Oitfftn end*, 1C G* Cflnp«etH - Ifiniliiwi 
Mgipvd CgnhiClat •rt.fi h^PrtJikng J SO tl FOAM RG.5UU 

[RGOU *t *10.00 Mate) *nn PL 250 Connector - COMPLET 
E!LY ASSLMBLEO HEADY TO PUT UP AND USf I $*i to* 
In# end .1 band - adfuitatil* to <r,> ■‘ii£t IttO without id ell or 
rutting If rrq chart furnished] Can be tried on lop nf ‘bulldinfll- 

In #Ulci - ANYWHERE lor TRUE DI POLE niiiftlton - th, 
STANDARD OF Al L RADIO ANTLNNASF PORTABLE 
EASY t* MOVE onii tree! Wralher [troLif » LONG Elf El 


tiO meier * 125 ft. No. HD'fJO 
40 meter . t>5 fl Nu HO + AO 
20 -net*' 33 ft Ne HD 20 
15 meter - 22 ft Na Htl-lS 


10 meter - 1G ft No MO.IO 
6 meter ■ R n No HD*0 
CHIrene 9- IT H Hn C0-4O 
40 meter 77 ti No HD-4® 


ANY MODEL No *(995 icMu** 4200 poH*o» " n USA. 
fSptcmt Fttg (3 00 mare - Ad*tie mti Ireo in M HZ - 1 If 
ISO) SI ND FULL PRICE OR ORDER WITH V1SA1B.uk 
*mefHeerdl MASTER CHARGE - AM EAR Glvt Na end E« 
Okie Ph 1-30a-2a t-5333 OAM'OPM, wvahlift We *hip 
m 2-3 mu Order now md beet prlee inerte*e ■ FREE 
INFORMATION WESTERN ELECTRONICS 

fie si i AR-I Kcirnnv ,Nn b>»U. S6 04 T 


•TWO DIGIT DISPLAY SHOWS VSUW 
TO AN ACCURACY OF .1 FQR VALUE 5 
FROM 1,0 AND 2.2* ACCURACY IS 
TO .2 FOR VALUES FROM 2.3 TO 
3,4 AND TO ,5 FROM J , ** TO U . 0 * 
FROM L.1 TO 6.2 THE INDICATION 
MEANS THAT VSWft IS VERY HIGH. 

•FOR VSWR VALUES NEAR 1,0, THE 
POWER RANGE FOR A VALID READING 
IS 20 - 2000 WATTS OUTPUT. FOR 
HIGHER VALUES THE UPPER POWER 
LIMIT FOR A FLICKER FREE VAl|0 
READING IS SOMEWHAT LESS (55 - 
1000 WATTS FOR VSwR AT 2.0)* 

•DIVIDE THE ABOVE POWER LEVELS 
BY IDO TO OBTAIN THE PERFORMANCE 
OF THE 5L-65A QRP MODEL, 


SURFACE POSTPAID IN US £ CANADA 
PRICE: $183*50. VIRGINIA RESIDENTS 


•THE POWER OISPLAYID IS THE DETECTED 
PEAK OF THE PEP FOR ANY MODULATION, 
THIS IS THE POWER THAT THfc TRANS¬ 
MITTER IS"TALKED" UP TO.DISPtAY DE¬ 
CAY TIME IS ABOUT ONE SECOND* 

•THE PUwfR DISPLAYED IS ThAT WHICH 
IS ACCEPTED BY THE ANTENNA (FORWARD 
LESS IREFLEC I ED) , 

•POWER IS DISPLAYED ON THE SAME TwO 
DIGITS AS VSWR IN TWO AUTORANGEU 
SCALES. 20 TO $00 WATTS AND $00 TO 
2000 WATTS* TRIPOVER AT THE $00 WATT 
LEVFl IS AUTOMATIC EX^ A READING OF 
1,2 COULD MEAN 120 OR 1200 WATTS* 

YOU MUSI KNOW WHICH RANGE YOU ARE JN, 

•ACCURACY IS TO 10 WATTS IN THE LOWER 
RANGE AND 100 WATTS IN THE UPPER RANGE 
DIVIDE POWER SPECS BY 100 FOR SL-65A * 

D t*V SALES TAX* TEL. (BOA) 4 TjA~2669 


BOOKLET AVAILABLE AT 

S2,O0 redeemable TO¬ 
WARD PURCH ASE_ 
"PATENT PENDING 


ELECTRONIC RESEARCH CORR OF VIRGINIA 
R 0. BOX 2394 

VIRGINIA BEACH, VIRGINIA 23452 


DAMES COMMUNICATION SYSTEMS 


Ham Gear 


Collins 312B4, Sti Cntl, rd, esc 

325Q 

Collins 312BS. Vlo Console, tic 

1555 

Collins 3253, Transmitter, rnd. eic 

5650 

Collins 75S3C. rnd. exc 

£1250 

Catkins 180S1, jnienns tuner 

£295 

Collins 32S2. hm xmlr. vy gd 

S450 

Collins 30L1* vy gd 

£595 

Collins 516E2, power supply 

£175 

Collins R-39GArcvrs. overhauled exccond 


call Inr quote 

Collin i 5131. 2-30 MHz revr 

Special 

Collins fl-388/51 J3 receiver, vy t)d 

£425 

Hammarlund SP 600JX, fCvf 

£395 

Collins CP'l Crysial Pack 

£195 

Racai62l7E .5-20 MHz receiver 

£1350 

Collins 30S1 Linear, wing, excelleni 

£1695 

Collins 32S3 ham transmitter, vygd 

£650 

Test Gear 


HP*20?H 54-216 MHz AM/FM sig gen 

£695 

HP-6080 10-420 MHz sig gon 

£550 

Tsk 564 storage scape* w/plug ms 

£695 

Tdk 545 30-MHz scope 

£395 

Tek 531A 'scope, exc 

£350 

Tek 453 portable scape, ext 

£1295 

Teh 851 digital tester new, w/access call lor quote 

We stock Amateur and Professional 

equipment from manufacturers such 

as Collins, Hewlett Packard, etc. 


All equipment sold checked 


and realigned 


Write for free catalog. 


All the best tor 


the New Year! 



201-998-4256 
10 SCHUYLER AVENUE 
NORTH ARLINGTON, N. J. 07032 


The complete receiver audio active filter 
YOU CAN DO IT SIMULTANEOUSLY with both 
NOTCH and BANDPASS filters. 


NOTCH FILTER 

CONTINUOUSLY VARIABLE 
JO 0 - 1900 HZ. 

NOTCH DEPTH FIXED AT 
NO LESS ThAN 50 OB. 

INDEPENDENT OF BAND¬ 
PASS CONTROLS, 


el 


MAY BE CENTERED FROM 
200 - 1^00 HZ*. 


WARRANTY 
ONE YEAR 


u " SL-55 

Audio Active Filter 
Both fitter* ore cascaded with a fixed 
lowpass filter (IB dB/strove rolloff 
above 1400 Hi) for optimum $S8 
filtering. (3.5*5.5x7.S inches) 


BANDPASS FILTER 

CQNTINUOUSLY VARIABLE 

200 - iflOO HZ* 

CENTER FREQUENCY CON¬ 
TINUOUSLY VARIABLE 
FROM 200 - ]i*0Q HZ, 

CHANNEL WIDTH CONTINU¬ 
OUSLY variable from 
1$ TO More Than Uqo 
HZ -- i D0* 


FULLY 
RFI PROOF 


CONTAINS 115 VAC POWER SUPPLY* REQUIRES LOW IMPEDANCE ( J *-l6 OHM) AUDIO 
DRIVE FROM ANY RECEIVER* CONNECTS IN SERIES WITH AUDIO OUTPUT LINE AND 
WILL DRIVE SPEAKER Oft HEADPHONES* AUDIO OUTPUT POWER ONE WATT* WE WILL 
MODIFY TO 24 0 VAC FOR FOREIGN USE FOR Si.00 ADDITIONAL, FRONT PANEL BY¬ 
PASS SWITCH RESTORES AUDIO PATH TO ITS ORIGINAL CONFIGURATION* 

NET: $72.50 Cellini t|roy cob<ntl ond d-niL gray *nrlitt panel 

podpO'd in lha USA and CamjcjQl d-pn» ndd 4 niUrv in* 


ERC INTRODUCES A BRAND NEW CON¬ 
CEPT IN THE MEASUREMENT OF VSWR 
AND POWER ACCEPTED BY THE LOAD 


REQU l RE •> IIS VAC AT 
LESS TUAN 1/16 AMP, 


TWO SO- 2 59 COAX CONNECTORS 
AM L AT fttE REAR PANEL. 


16-POLE |5 
R-4C SSBU 


Impunuf ltw fljrlly -Ijijir leiottlv-ty Gf yvJf DrjLo B 4C while 
fcJdinfl 8 Additional polm Itmal 101 with an internally trwurti 
twiliduLli' uH Cjf liHT IT MVITal MtWT ftwtuct? DRW, 
Itikigii. ldtw*l fur OK end oomwt mofk Dwflfali 

t'ldjK IjctQt twttdr tliar* 14 Manimum ihirl nrllfCli'ril¥ wlfti 
me* i m.um triUfllujitiilUv. Total Wild CF 2 IK.-D 

2100 Hr «i 6t1H 2000 H7 at tiO ■ It) Mmlni variant! band 
width Giber bamlwitlth^jivdiidLile Filter vrt ran be mounted 
ns raeff-vur abd if..iy twilcIWd wilb nur kitl which «arf al 
533.00 3 4 tkI 4 tliter pwdchibd oidiun* can include our 

CF 600.G jndAi< i-Mrltniil B -KH7 lint IF fillci, all internally 
rhount<Hj, cnnimil'Hl hum n. L jr ur truul panel USB - 11 h> LSU 
t:f 2.IK/S t *itir rs. SUO.OOuer ICt Mnnev if run B4lib 
I AcJhJ 53 thapfiing per ordrt Sii ovcrsoin dir Ditater ki 
quirun, sWftcofTiie 

Sherwood Engineering Inc. 

1268 South Ogden St. 

41!% Denver. Colo. 80210 

WX (303) 722-2257 mm 


COLLINS GRAY CAB INE T. 
WRINKLE PANEL - BRIGHT 
RED LED DIGITS <.55")* 
DECIMAL POINT IS TmE 
PILOT LIGHT* 

ANTENNA PROJECTS 


t e 30 MH* 


DIMENSIONS KS X $*S X 7.5 
INCHES* 

WEIGHT IS 2 POUNDS, 

SL-65A GREAT FOR 
QRP a CB 


THE MODEL SL-65" (20 - 2000 WATTS) ANO THE MODEL 5L-SSA- (0*2 - 20 
WATTS) DIGITAL VSWft AND NET POWER INDICATORS PROVIDE INSTANTANEOUS 
AND CONTINUOUS DISPLAYS OF VSWR AND NET POWER ACTUALLY ACCEPTED BY 
THE ANTENNA. THERE ARE NO BUTTONS TO PUSH OR CALIBRATION SETTINGS. 
EITHER MEASUREMENT IS DISPLAYED WITHOUT DIGITAL READOUT FLICKER THE 
INSTANT RF HITS THE COAX FOR VIRTUALLY ANY TYPE OF MODULATION 
EVEN SSB AND CW GREATER THAN 10 WPM, THERE IS NOTHING LIKE IT AVAIL¬ 
ABLE ANYWHERE ELSE, CHECK THE PERFORMANCE SPECTFKAT IONS BELOW* 

WARRANTY 


SL-65 

VSWR INDICATOR 


AZ t- ZA * d 

ONE YEAR NET POWER INDICATOR 
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WRITE IN 
YOUR 

BEST QUOTE 
FROM THE 
“800 GANG. 


...for literature, in a hurry we'll 
rush your name to the companies 
whose names you “check-off'’ 


PJatie yqpr check mark in the ^piiceybetwceri 
name and number. Ex: Ham Radio y 234 


NOW, LIST THE EQUIPMENT 
YOU WANT IN THE SPACES 
PROVIDED BELOW. CUT OUT 
THIS AD. AND SEND IT TO 
US WITH YOUR NAME, AD¬ 
DRESS AND TELEPHONE 
NUMBER. WE WILL WRITE □ 
OR CALL □ (CHECK ONE) 
YOU BACK AS SOON AS POS¬ 
SIBLE WITH THE MADISON 
QUOTE. 

(HINT: DON'T GO BELOW 
OUR COST). 

WE HAVE AN IN-DEPTH 
STOCK AND LARGE INVEN¬ 
TORY OF MAJOR LINES AND 
ACCESSORIES. 
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STREET 
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Sure you can buy a cheaper linear_ 

But is that really what you want? 





of ihose *n compelilive desk top amplifiers and is cooled 
by ETO’s full-cabinet, ducted-air system 10 bool. 

LOOK INSIDE AN ALPHA — the difference in qualify and 
ruggedness is conspicuous Big coils .. axial Flow cera 
true 1 nodes thoroughly cooled by a centrifugal blower 
yet ETO's new acoustic isolation blower system makes 
(he ALPHA 76 A series now even gum ter lhan ever before 

EFFICIENCY, versatility, ease o! operation, resale value - 

the Story of ALPHA superiority goes 
on. Before yon decide on a new linear 
get all Ihe details from your dealer or 
ETO direct. And ask for our free guide, 
"Everything Vqu Always Wanted to 
Know About (Comparing) Unears 
But Didn't Know Whom to Ask " Finally, 
do talk to an ALPHA owner . , look for 
him on top ot Ihe nearest pile^up 


You can buy a so-called ‘ maximum legal power linear for 
quite a bit less than the price ot an ALPHA. What makes 
the ALPHA worlh more or the other model less** 

TALK TO AN ALPHA OWNER — Notice how scarce used 
ALPHA'S are? Owners are rarely willing lo pari with them 
and will be delighted to tell you why 

CHECK ETO's TWO-YEAR(limned) WARRANTY — Others 
give you 90 days. But EIGHT TIMES as much protection 
is only part of the ALPHA warranty 
story: there's also a clear message 
about durability. 

NO ALPHA 76/374/77D OWNER HAS 
EVER BURNED UP A POWER TRANS 
FORMER, despite our No Time Lima 
(NIL), full power key down rating. 

Maybe it's because our '76A 
transformer is nearly TWICE the si?e 


r ALPHA/VGMAX can 

* boost this "latk power* 

J of ,iny ng up IO \m 
• • |ft times or more The 
ft W new SBP A split fund 

* I speech processor uses 
j“* *— l| the only system more 

effective than ft clip 
ping — AND distortion 
Is entremeiy low so your voice StrundS nalu 
rat. Under lough conditions VGMAX can help 
as much os mosi 1 inears Combine VOMAX 
with a good linear and WOW 1 u s simple lo 
install and opcraie with any ng 


D Ehrhorn Technological Operations, Inc 

P O Box 708 * Canon City. Colorado 81212 • (3031 275-1613 




























BENCHER Model BY-1 
lambic keyer paddle 

Has adj contact pom! spacing, wide ten¬ 
sion adjust men, self adjusting needle 
bearings, silver contact points, precision 
components and a heavy black base 
non skid feel Model BY-2 polished 
chrome base 49 95 

39.95 Call for yours loday 


114-320-003 key 

Key is constructed on a die-cast base 
The hardware is nickel-plaled Has 
smooth adj bearings and com silver con - 
(acts Black finished base swilch and 
Navy knob 

10.60 Call for yours loday 


VIBROPLEX “The Original” 

Can be slowed to 10 WPM or less or geared io a high rate of speed 
keeping high quality signal Deluxe mod eU polished chrome 
w jeweled movement & grey base 59 95 

49*95 Standard, Calf tor yours loday 


VIBROPLEX vibro-keyer 

An electronic transmitting unit with large size contacts mam frame, 
super finished parts, red finger and thumb pieces smooth trumon 
lever, adjsulable Deluxe finish 58 50 Standard finish 

46.50 Call lor yours today 


h ' l*. 


* «. ,■ . 


# *5 M 

*■ • i.+f 


*H >11 |.j| 

4 >- tU ' ,1- 


MFJ 721 Super 
selector CW/SSB filler 

Has 80 Hz BW sleep SSB skirts, noise 
limiting 2 walls for the speaker select 
your bandwidth and has an 8 pole active 
iC filter 

59.95 Cali lor yours loday 




fm 

f 


0 

«* 

>0 

mj iti %, i § 

‘ rt* i * 1 U If m 

W\JU 

.1, W. 'll 


MFJ-720 Deluxe 
Super Filter 

Has selectable band width. 8 pole active 
IC litter, sharp selectivity, auto noise 
limiter, plugs in phone jack. I wo watts for 
Speaker, and SO Hz BW no ringing 

44.95 Call tor yours loday 


HAM KEY HK-1 

The HK-1 ts a uselul addition lo any 
station Base is cast iron with black 
finish Dot and dash paddles have 
adjustable tension and spacing Non-slip 
rubber feet prevent walking 

29.95 Gail for yours today 


NYE VIKING 
SSK-1-K keyer 

Features * Long, torm-fithng paddies 
w/adj spring tension and contact spac¬ 
ing ■ ExtraHarge gold piled silver con¬ 
tacts • Audio oscillator & speaker * 
Speed control ■ Polarity switch 

98.00 list price Cali for quote 



mail orders po box 11347 Birmingham al 35202 - street address 28da mh avenue south Birmingham Alabama 35?33 


Remember, you can Call Toll Free: 1-800-633-3410 in the U S A or call 1-800-292-8668 in 
Alabama for our low price quote. Store hours: 9:00 AM til 5:30 PM. Monday thru Friday 




120 



january 1979 


More Details? CHECK-OFF Page 118 
























2 METER TRANSCEIVER 
DIGITAL READOUT 



MODE SSB.CW. AM EM 
SOLID STATE 
PLUG IN MODULE 






PWH CONTROL 
558 MIC GRIN AH 


RF GAIN 
fUNE 


Sn AU MOD* TRANSCEIVER 


SEUl 


AX OFF 
CLARIFIER 



NEW ON 2 FROM YAESU 


A compact versatile transceiver for the dedicated two-meter OXer, the optional memory and 
twenty-five watt output puts the FT-225RD far ahead. See it at your dealer's today, or write for 
our full line catalog. 


SPECIFICATIONS: 

General 

Frequency Range: 144-145 MHz, 145-146 MHz, 146-147 MHz, 
147-148 MHz 

Frequency Readout: Digital readout to 100 Hz, analog display 
resolution better than 1 KHz. 

Modes of Operation; LSB r USB, CW, AM. FM 

Frequency Stability: Withm 100 Hi during any 30 minute period after 
warmup. Hot more than 20 Hz with 10% line voltage variation. 

Intermediate Frequencies; 1st JF = 10.7 MHz; 2nd IF = 455 KHz. 

Antenna Impedance; 50 ohms unbalanced 

Repeater Split: 600 KHz installed, any split uptol MHz with optional 
crystal. 

Power Requirements: AC 100/110/117/200/234 Volts 
DC 13.8 Volts, negative ground 


Power Consumption: AC Receive 30 VA 
Transmit 160 VA at full output 
DC Receive 1.2 Amps Transmit 6.5 Amps 
Size: 280mm (W)x 125mm (H)x 315mm (D) 

Weight; Approximately 0 kg 

Receiver 

Sensitivity: SS8/CW 0.3 uV tot HJdB S/N 
FM 0.35 uV lor 20dB QS 
AM 1.0 uV for 10dB S/N 
Selectivity: SSB/CW/AM 2.3 KHz at 6dB down 
4,1 KHz at 60dB down 

FM 12 KHz at 6dB down 28 KHz at 60dB down 
Image Response: Better than —6GdB 
Spurious Response; Better than 1 uV at antenna 




Pnce And Specifications SuDjecI To 
Change Without Notice Or Obligation 




*7 





YAISU 


V/ 


J rfai i 1 


HhMf « •>!*»■' 


The radio, 


YAESU '([ELECTRONICS CORP., 15954 Downey Ave., Paramount, CA 90723 • (213) 633-4007 
YAESU ELECTRONICS Eastern Service ctr.,9812 Princeton-Glendale Rd.,Cincinnati, OH 45246 
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August 5,1978 

EIMAC 8973 tetrodes 
helped bring fusion power 

a step closer at Princeton. 



Project PLT—a significant 
achievement 

On August 5, 1978 scientists at Princeton 
University Plasma Physics Laboratory succeeded 
in heating a form of hydrogen to more than 60 
million degrees Celsius and produced the high¬ 
est temperature ever achieved in a TOKAMAK 
device—four times the temperature of the in¬ 
terior of the sun, thus bringing fusion power a 
step closer for mankind. 


major research facility involved in thi 
merit of Energy’s program to develop 
fusion power. I lie 89^3 is a regular y 
tube designed tor high power switchi 
control by EIMAC' division of Varian 


For information 

Contact Varian, KIM AC Division, 301 
Industrial Way, San Carlos, (California 94070. 
Ielephone (415) 592-1221. Or any of the more 
than 30 Varian Electron Device Croup Sales 
Offices throughout the world. 


MM AC tetrodes for switchinj 
and regulating. 

Four K1M At super-power 8973 
(X-2170) tetrodes were used to con¬ 
trol and protect the four sensitive 
neutral beam sources in this scien¬ 
tific achievement. The next 
experiment in this series 
(PDX) will also utilize 
FIM AC! 8973 tetrodes to i^^^ 

control the neutral beam 
sou rces. The EIM AC 
8973 is also being used 
at Oak Ridge National 
I ahoraiorv, another I 


varian 



□ yes 


Sand mi my FREE HaalhkH dialog. 


1 —J * I am not eurran tty r*celvlrtg y ouf catalog* 

Haam Company, Dapt 122*490, Bunion Harbor, Ml 49022 


NEW 
IN THE 
WORLD 
OF KITS 



Nearly400 fun-to-bui/d money-saving electronic 
kits your family will enjoy for years to come. 













HEATH COMPANY 

Benton Harbor Ml 49022 



